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From: Williams, Jonathan
To: Kelly Wright; susanh@ida.net; Scott.Miller@deq.idaho.gov
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: Draft Groundwater Flow Model and
Date: Thursday, July 16, 2015 5:07:42 PM
Attachments: Groundwater Flow Model Update Comments 7-15-15.docx


Kelly, Susan, and Scott:
 
Attached are draft comments as a follow-up to the July 1, 2015 teleconference and subsequent EPA
 and SBT discussion July 2, 2015.  Please review, feel free to suggest edits in redline/strikeout, and
 call with any questions you might have.  I’d like to provide this follow-up set of comments to FMC by
 COB tomorrow.   Thanks.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
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DRAFT***July 15, 2015***DRAFT





Follow-up EPA Comments to FMC Groundwater Flow Modeling


 Update Presentation of July 1, 2015 








FMC OU UAO for RD/RA, EPA Docket No. CERCLA 10-2013-0116


Eastern Michaud Flats CERCLA Site








Background





EPA, the Tribes, IDEQ, Simplot, and FMC participated in a teleconference July 1, 2015 where FMC presented updated groundwater flow modeling information as a follow-up to a meeting held in Pocatello, ID June 11, 2015.





Some verbal comments were provided by EPA and other participants during the teleconference.  Additional comments were to be provided by EPA after discussion with the Tribes and IDEQ.  EPA obtained additional input and contacted FMC and MWH by telephone July 2, 2015 in an effort to relay some technical comments verbally in advance of written comments.


[bookmark: _GoBack]


FMC has requested additional time to prepare the groundwater remedy 60 percent RD submittal in response to EPA comments on the draft 30 percent RD of March 7, 2015 and May 1, 2015.  EPA has granted the additional time requested conditioned upon updating the groundwater flow model, and developing the 60 percent RD consistent with the following comments.





Comments and Next Steps





· The bubbles or bull-eyes that were included on the slide “Incorporating Aquifer Test Derived K Values” must have a justification for smoothing those lower K-values to a higher smoothed K distribution for layer 2 and 4.  The justification must be based upon pneumatic slug testing data as described below along with professional judgment.


· The revised particle tracking must incorporate the Simplot information regarding hydraulic conductivity values derived from aquifer test data in the fence-line area.


· It appears that the particle tracks displayed July 1, 2015 were from reverse particle tracking. Forward particle tracking must be used when running MODPATH.


· The distribution of hydraulic conductivity within the model domain has been identified as a source of significant uncertainty.  And FMC has little information on hydraulic conductivity values near the likely extraction well locations. Pneumatic slug test data must be acquired from selected existing monitoring wells to reduce uncertainty about hydraulic conductivity distribution within the groundwater plume with an emphasis near the likely extraction well locations.  EPA recommends a teleconference to identify which monitoring wells to test prior to submission of a draft work plan by July 31, 2015.


· The extraction wells for the 60 percent RD must be located so the monitoring wells used to assess the performance of the system can be placed slightly beyond the stagnation point, and within the area underlain by the American Falls Lake Bed.


· Upon approval of the 60 percent RD, FMC will begin to incrementally install the extraction and monitoring well network, and perform aquifer testing as each extraction well is completed.  This information can be used to further up-date the groundwater flow model and develop the 90 percent RD. 


· The combined inflow rates and contaminant concentrations from the extraction wells can be used to develop the 90 percent RD.







From: Gervais, Gregory
To: Kelly Wright; susanh@ida.net; Jill Grant; dreisman@cinci.rr.com; Fonseca, Silvina; Adam, Michael; McDonnell,


 Kimberlee
Subject: FMC OU (Lepic FOIA) - Planning for Argonne"s Presentation at Fort Hall
Date: Friday, July 17, 2015 2:00:00 PM


All,
 
Based on Argonne’s revised schedule shared with us all last month, we are about 4 weeks away from
 their distribution of the draft report for their Independent Review of ETT for P4 in Soil at the FMC
 OU. Our Work Order with Argonne calls for their team to deliver a presentation of their draft
 findings to the Shoshone-Bannock Tribes and EPA after delivery of the draft report, to assist our
 review of the report. It is time for EPA HQ, the Tribes’ reps and Argonne to work together on some
 basic planning for the presentation, which will be conducted at Fort Hall at the Tribes’ request to
 enable participation by the Tribal Business Council. Lou Martino of Argonne and Mike Adam of EPA
 discussed Argonne use of a facilitator for the presentation meeting. Lou is making plans to use the
 same facilitator team that helped us with the Salt Lake City meeting.
 
Based on an assumed draft report delivery date of 8/14/2015 and written comments due date of
 9/21/2015, we would reasonably look to have the Argonne presentation at Fort Hall sometime
 between 8/24/2015 (gives us all at least one week to begin document review) and 9/11/2015 (gives
 us all one full week to complete and submit comments after the presentation meeting). In his
 communication with Mike, Lou indicated his facilitator recommended having the presentation in
 September and using August for a conference call among the Tribes’ reps, EPA HQ, Lou and her to
 provide input on the presentation meeting’s logistics and expectations to help Argonne and her
 prepare for an effective meeting.
 
As a result, I request your input on the following two items by next Friday, 7/24/2015:
 


1.      Possible Dates for Argonne Presentation at Fort Hall – I will send out an online poll for voting
 on the date for the presentation meeting. To help me prepare the poll, please indicate any
 known dates that will not work for you (incl. known conflicts for the Tribal Business Council
 too). Based on the facilitator’s suggestion, please identify any days that won’t work for you
 for August 31-September 11.


2.      Possible Dates for Conference Call to Plan the Presentation Meeting Logistics and
 Expectations – I will also poll for this, so please identify known  dates where you have no
 time for a 2 hour call for August 3-August 21.


 
Thank you in advance for your help in planning for Argonne’s presentation. In the meantime, please
 let me know if you have any questions or concerns.
 
Best,
 
Greg
 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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Greg Gervais, P.E.
Chief, Technology Assessment Branch | EPA OSWER OSRTI TIFSD
1200 Pennsylvania Ave NW, MC 5203P | Washington, DC 20460
703-603-0690 (o) | 571-289-2998 (c) | gervais.gregory@epa.gov | epa.gov/superfund | clu-in.org
 
**EPA cannot accept emails greater than 25MB | Contact me for send options**
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
 








From: Williams, Jonathan
To: Kelly Wright; susanh@ida.net; Douglas.Tanner@deq.idaho.gov; Scott.Miller@deq.idaho.gov;


 Wayne.Crowther@deq.idaho.gov; Greutert, Ed [USA]; Zavala, Bernie
Cc: McDonnell, Kimberlee
Subject: FMC OU Bi-Weekly Call Reminder for Today, 2-3 pm Mountain Time
Date: Thursday, July 23, 2015 11:32:55 AM


Topics for us to cover on today’s call include:
 


·        FMC July 6 resubmittal of soil remedy 90 percent RD report and RAWP (other than PSVP and
 OMMP)


·        FMC July 20 submittal of RA-A Storm Water Pipe Cleaning Report follow-up to June 10
 meeting


·        EPA July 17 conditional approval of groundwater remedy 60 percent RD extension and
 further direction


·        FMC July 22 submittal of work plans associated with development of the groundwater
 remedy 60 percent RD


 
BAH will initiate the call.  Here’s the phone info.
 
Dial In - (877) 885-1087
Passcode – 
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
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From: Williams, Jonathan
To: Virginia Monsisco
Cc: Kelly Wright; Sheldrake, Beth; McDonnell, Kimberlee
Subject: FW: FMC 2016 workplan draft
Date: Tuesday, July 14, 2015 4:20:06 PM
Attachments: 2016 FMC SBT Work Plan EPA comments.doc


Virginia:
 
Thanks for the brief telephone conversation earlier this afternoon in response to my call to Kelly. 
 I’ve forwarded EPA comments of July 2, 2015 on the initial draft work plan the Tribes submitted
 June 22, 2015. 
 
Our budget analyst has stated that EPA funding requests need to be completed no later than July 17,
 2015 in order for grants to be awarded October 1, 2015.  In order for EPA to prepare a funding
 request, I will need to receive a revised work plan and grant application that are consistent with
 comments provided July 2, 2015.  Thanks for your attention to this matter in Kelly’s absence.  Please
 call me if you have any questions. 
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Williams, Jonathan 
Sent: Thursday, July 02, 2015 5:33 PM
To: 'Kelly Wright'
Cc: Virginia Monsisco; Sheldrake, Beth; McDonnell, Kimberlee
Subject: RE: FMC 2016 workplan draft
 
Thanks.  I’ve reviewed and provided suggested revisions in redline/strikeout.  Please note the
 following.
 


1)      The Task 1 RD/RA deliverables that I think will be reviewed during the Period of Performance
 are the two groundwater RD documents scheduled to be submitted after October 1, 2015. 
 That’s based upon FMC’s most recent monthly report of June 15, 2015.  I then added a
 placeholder for soil cap construction verification reporting. 


2)      The rationale for EPA’s estimated hours for Task 4 and Optional Task 6 are shown below the
 overall cost table at the end of the Work Plan.


 
Jonathan Williams, LHG
Remedial Project Manager
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2016 FMC Operable Unit



Cooperative Agreement Work Plan


Summary of the Project



In accordance with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended, Section 104, the Shoshone Bannock Tribes are submitting their 2016 Cooperative Agreement Work Plan for the FMC Operable Unit component of the Eastern Michaud Flats Superfund Site and the FMC RCRA Ponds. The work plan addresses activities necessary for the Tribes’ meaningful participation in CERCLA actions required under the 2013 Unilateral Administrative Order (UAO) against FMC to implement the 2012 Interim Record of Decision Amendment (IRODA), and 2010 UAO for response actions at the RCRA ponds.  



  These activities are limited to: providing EPA with comments on FMC UAO submittals, observing oversight of FMC on-site work with EPA, and communication (both internal and external) regarding CERCLA UAO implementation.


Activities described in the work plan will be conducted in accordance with Section 104, of CERCLA, as amended; and will be executed by the Shoshone Bannock Tribes Environmental Waste Management Program.


This narrative and scope of work includes tasks, deliverables and budget that have been defined for this program. The task specific scope of work identifies the anticipated activity and projected due dates for fiscal year 2016 (October 1, 2015 through September 30, 2016).



EASTERN MICHAUD FLATS


Background:



The Eastern Michaud Flats Superfund Site covers approximately 2,530 acres northwest of Pocatello, Idaho. It includes two adjacent phosphate ore processing facilities. The former FMC Corporation operated a facility from the early 1940’s until December 2001. The J.R. Simplot Company Don Plant is still an active facility. 


This site consists of three operable units:  FMC OU, Simplot OU and Off-Plant property. The FMC OU is the former FMC elemental phosphorus manufacturing plant, consisting of approximately 1,450 acres in southeastern Idaho, northwest of Pocatello, most of which is on the Fort Hall Indian Reservation.  


FMC began processing phosphate ore and manufacturing elemental phosphorus at its plant in 1949 and continued until the plant ceased operations in December 2001.


Ignitable-reactive elemental phosphorus, gamma radiation, heavy metals and other hazardous substances are in FMC OU soils and groundwater. The Interim Record of Decision (IRODA) of September 27, 2012 signed by EPA provides requirements to be implemented at the FMC OU. While the Tribes did not concur with the 2012 IRODA, they remain committed to ensure FMC compliance with the 2013 UAO to implement the IRODA. 


In 2006 and again in June 2010, EPA issued a Unilateral Administrative Order requiring FMC to conduct removal actions to abate an imminent and substantial endangerment to the public health or welfare or the environment that may be presented by the actual or threatened release of hazardous substances at or from the RCRA pond area of this site.   Phosphorus within the RCRA Units has been reacting and generating phosphine at concentrations which could pose a significant human health risk if uncontrolled.



FMC continues work at the site to implement the Remedial Design/ Remedial action and provides a monthly updated project schedule. This Work Plan is based upon that anticipated work occurring as scheduled.


Task 1: Review of Remedial Design and Remedial Action Submittals. 


Provide review of RD/RA submittals to ensure Tribal trust resources and issues are addressed.  The FMC RD/RA deliverables anticipated, Tribal level of effort expected, and date comments are due to EPA are shown in the tables below for the soil and groundwater interim remedies.  



Field observation with EPA to ensure that FMC response actions are consistent with approved plans is accounted for in Task 4.



Each quarter, the specific activities accomplished will be compiled into the Quarterly Performance Report (QPR).  The Quarterly Performance Reports will include the number of hours spent reviewing each FMC deliverable. The proposed budget is an estimate and may be adjusted as work and level of effort is determined.



Scheduled RD/RA Work – Tribes will provide written and/or verbal comments on FMC UAO submittals to EPA.  The RD/RA submittals scheduled for 2016 are shown below with corresponding estimates of hours needed to review each one and provide comments to EPA.  This list is current as of June   2015 but may change in accordance with the updated project schedule issued each month by FMC for EPA approval. Likewise, the dates for Tribal comments are based upon EPA receipt several days before providing comments to FMC.  Accordingly, those dates may change if the project schedule is adjusted.














GW Remedy RD Submittal Estimated Date SBT Review Hours
Due Date












Pre-Final RD and RAWP

11/10/15



12/31/15



Final RD and RAWP


01/29/16



02/20/16


Soil Remedy Construction Verification Reports 



TBD


Times needed for dates for submittals are estimates and may change due to content of the submittals. Some of these submittals may take an increased effort which will be reported in the appropriate QPR.



Deliverables: 


Provide written and/or verbal comments to EPA  on documents submitted by FMC under the 2013 UAO (which are concurrently provided to the Tribes for  review). 



60 days following each quarter activities will be compiled into the Quarterly Performance Reports.  The Quarterly Reports will also include the number of hours spent reviewing each FMC deliverable.



Environmental Waste Management Staff and contractors will work on this project which includes the: Program Manager, Waste Activities Coordinator, Environmental Scientists, and contractor.  Individuals working on this project have expertise in hazardous waste management, risk identification, assessment, tribal risk scenarios, resource protection, groundwater and waste technologies, superfund and RCRA process, environmental science and engineering, remedial investigations, feasibility studies, sampling, and oversight.   All staff and contractors monitoring the work and conduction inspections have appropriate OSHA credentials including Haz-Woper 1910.20.


Task 2: Public Involvement – Communications.


Provide updates to public, policy makers, and membership on current progress, issues and respond to questions, concerns if any. 


Level of effort includes coordination with policy leaders on a regular basis and with departments and community meetings as requested.   Fort Hall Reservation is comprised of 5 Districts.  Regularly scheduled monthly meetings have been established to allow tribal members an opportunity for updates regarding environmental and other issues impacting their resources. Light refreshments may need to be purchased for these meetings. As part of the Tribal culture, meetings with light refreshments are a necessity as well as encouragement for active participation.  Attendance at these meetings requires an added level of effort and resources for staff and consultants. This is a complex project that requires an increased level of effort to prepare for meetings and follow-up response.


It is being estimated that for each District at least one meeting will occur as well as one or two with the Policy Makers. For the Tribal estimate 7 meetings with light refreshment would be $86 per meeting.



Deliverables:


Each quarter, the specific activities will be compiled into the Quarterly Performance Report.  The Quarterly Reports will include the date(s) of the meeting(s) and number of hours spent at each one. The proposed budget is an estimate and may be adjusted as work and level of effort is determined.


Task 3: RCRA Ponds CERCLA UAO. 


FMC is required to perform tasks at their RCRA ponds per a 2010 CERCLA UAO.  This task is for the Tribes’ meaningful participation in CERCLA actions required under the Unilateral Administrative Order (UAO) against FMC for response actions at the RCRA ponds.   The activities anticipated under this task include review of weekly reports submitted by FMC, review of monthly reports submitted by FMC, participation in monthly conference calls with FMC, EPA, and IDEQ, and accompanying EPA representatives conducting oversight of RCRA ponds work on site.  


Deliverables:


Each quarter, the specific activities will be compiled into the Quarterly Performance Reports.  The Quarterly Performance Reports will include the dates and number of hours spent on conference calls and accompanying EPA on site.  The QPR will also identify costs expended for this task separately from the other tasks as EPA will be recovering Task 3 costs under the RCRA Ponds UAO.  



Task 4: Field Observational Monitoring of Response Actions. 



Tribes have requested to be onsite with EPA representatives during remedial activities.  Initial estimates are based on EPA on-site oversight contractors working 60 hours per week other than December-February.  The  Tribes anticipate  having someone on sight at least 80% of the FMC contractor time (48 hours weekly) during remedial action construction field seasons.  This estimate may increase or decrease based upon  activities at the site.   


Deliverables:


The dates Tribal representatives accompany EPA will be compiled into the Quarterly Performance Reports.  The Quarterly Reports will also include the number of hours spent with EPA representatives on each of those days spent observing response actions on site.



Task 5:  Project Management.


The Tribes require approximately 8 hours a month to track financial resources. Level of effort will be dependent upon the amount of work performed during the quarter; detailed reports must include the number of hours associated with each action taken. In addition, it is estimated that about 8 hours will be needed for preparing and submitting each quarterly performance report.. 


In order for the Tribes to provide the community with a central location to review records, discuss projects, outcomes and future activities the Tribes propose to hire a Technical Records specialist with costs being shared across the various programs.   This grant will fund X percent of the Technical Records specialist position during the period of performance.


The Tribes will identify a central location for all records to be placed and staffed by Technical Records Specialist to organize documentation from project, update, and maintain files.  


Budget and resource management planning and coordination will require resources. 



Staff from the EWMP expected to perform this work are the Environmental Coordinator, Technical Records Specialist, and Program Manager. 



Deliverables:


Quarterly Performance Reports will be submitted no later than 60 days following end of quarter.  


The QPRs will 





Optional Task 6:  Air Quality.


As noted with the 2015 Cooperative Agreement, The Tribes intend to conduct air quality monitoring consistent with the UAO through an EPA CERCLA program approved QAPP and SAP. The Tribes anticipate  samples will be collected weekly for approximately 1 month (~4 weeks) and analyzed in accordance to the approved QAPP and SAP.  This would be 4 samples analyzed at an estimated cost of $1,000 per sample. 


The anticipated SAP/QAPP will describe the role of Tribal Air Quality Program staff,   Environmental Waste Management Program staff, and qualified consultants.  


Air monitoring has been only estimated for the targeted completion date of October 30, 2015. If this activity should occur any other time in FY-2016, additional resources will be requested in time for EPA to award necessary funds.


Deliverables: 


If this task is accomplished as expected, validated analytical data will be reported approximately 30 days following receipt of the final sampling results. 



60 days following each quarter, the activities will be compiled into the Quarterly Performance Report.  The Quarterly Reports will include the number of hours spent acquiring samples and reviewing data along with the analytical costs incurred.


			SBT Estimated Hours – East Michaud Flats - FMC OU


Soil Remedy


			Contractor Hours


			Laboratory 





			Task 1. Review of Documentation


			


			


			





			  Pre-Final Groundwater Remedy RD Submittal


			


			


			





			


			


			


			





			 Soil Remedy Construction Verification Reports


			


			


			





			


			


			


			





			Staff includes Program Manager, Environmental Scientist, Waste Activities Coordinator and Field/Technical Records Specialist


			(PM-80, ES-40, WAC-8 and FTRS-32)





			Task 2:  Public Involvement/Communications


			128


			52


			





			Sub-Task I. Regular Quarterly District Meetings (5 Districts) 


			60


			28


			





			Sub-Task II. Monthly communication with Policy Makers


			48


			24


			





			Staff includes Program Manager, Environmental Scientist, Waste Activities Coordinator and Field/Technical Records Specialist


			(PM-40, ES-40, WAC-20 and FTRS-28)





			Task 3:  RCRA Ponds UAO


			168


			160


			





			Sub-Task I. Gas Extraction


			80


			80


			





			Sub-Task II. Long term monitoring 


			60


			60


			





			Sub-Task III. Other Events As Defined


			28


			20


			





			Staff includes Program Manager, Environmental Scientist, Waste Activities Coordinator and Field/Technical Records Specialist


			(PM-40, ES-64, WAC-32 and FTRS-32)





			Task 4:  Monitoring Oversight


			  865


			 415


			





			Staff includes Program Manager, Environmental Scientist, Waste Activities Coordinator and Field/Technical Records Specialist


			(PM-272, ES-816, WAC-272 and FTRS-272)





			Task 5:  Project Management


			128


			0


			





			Sub-Task I. Project Organization/Monthly Budget reviews


			96


			


			





			Sub-Task II. Quarterly Reporting


			32


			


			





			Staff includes Program Manager and Waste Activities Coordinator


			(PM-32 and WAC 96)





			Task 6: Ambient Air Monitoring


			 40


			0


			$4,000





			Subtask I. Technical Assistance


			 40


			


			





			Subtask II. Analytical Services


			


			


			$4,000





			Staff includes PM and AS


			(PM-80 and AS-80)





			Task 7: Technical Records Management


			120


			


			





			Field/Technical Records Specialist


			120





			Total Hours


			2496


			1112


			$4,000








			SBT Estimated Costs – Eastern Michaud Flats - FMC OU





			Personnel


			$ 61,967.00





			Fringe Benefits


			$ 16,087.00





			Travel


			$ 2,508.00





			Supplies


			$ 2,000.00  





			Contractual - Contractor (1132 hours at $92.82/hour)


			$105,072.00





			Contractual – Analytical Services


			$4,000.00





			Indirect Charges


			$ 20,686.00





			Other Expenses (Light Refreshments)


			$ 602.00





			Total


			$212,922.00








Revise table based upon comments above.  Note that only local travel costs should be included, and minimal supplies.  EPA has estimated Task 3 SBT staff time of 865 hours assuming one person is on site four hours each day during the construction season.  EPA has estimated Optional Task 6 SBT staff time as one week of work spread across the one month period of time when air quality monitors might be used.
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U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Kelly Wright [mailto:kwright@sbtribes.com] 
Sent: Monday, June 22, 2015 4:09 PM
To: Williams, Jonathan
Cc: Virginia Monsisco
Subject: FMC 2016 workplan draft
 
Jonathan, sorry for not getting this too you sooner but here is a draft version of the FMC
 Cooperative Agreement. Let me know if you have any questions or comments.  Also wasn’t sure
 about the crushing of slag, I thought it was to be completed in October so I added one month worth
 for it.
Thanks
Kelly
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From: Williams, Jonathan
To: Greutert, Ed [USA]
Cc: McDonnell, Kimberlee
Subject: FW: FMC Response to EPA Comments and Revised Pre-Final RDR and Draft RAWP for the Soil Remedy
Date: Tuesday, July 14, 2015 11:38:25 AM
Attachments: 2015-07-06 FMC Remedial Action Work Plan for Soil Remedy - Rev July 2015.pdf


BAH was also not copied on this e-mail submittal sent the week I was away from the office.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Monday, July 06, 2015 3:23 PM
To: Williams, Jonathan
Cc: Doug Tanner; Scott.Miller@deq.idaho.gov; Kelly Wright (kwright@sbtribes.com);
 susanh@ida.net; Marguerite Carpenter
Subject: FMC Response to EPA Comments and Revised Pre-Final RDR and Draft RAWP for the Soil
 Remedy
 
The revised Draft Remedial Action Work Plan for the Soil Remedy is attached.
 


From: Rob Hartman 
Sent: Monday, July 06, 2015 4:17 PM
To: Jonathan Williams
Cc: Doug Tanner; Scott.Miller@deq.idaho.gov; Kelly Wright (kwright@sbtribes.com); Susan Hanson;
 Marguerite Carpenter
Subject: FMC Response to EPA Comments and Revised Pre-Final RDR and Draft RAWP for the Soil
 Remedy
 
Jonathan:
 
On behalf of FMC Corporation, a transmittal letter and FMC response to EPA Comments
 on the Pre-Final Remedial Design Submittal for the Soil Remedy, and revised Pre-Final
 Remedial Design Report for the Soil remedy are attached.  The revised Draft Remedial
 Action Work Plan for the Soil Remedy will be attached in a second email due to file size.
 
Please call Marjo Carpenter at (215) 299-6210 or me at (801) 617-3256 if you have any
 questions.  Thank you,
 
Rob J. Hartman
MWH Americas, Inc.
Direct: (801) 617-3256
Fax: (801) 617-4200
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SECTION 1 INTRODUCTION 



SECTION 1.1 PROJECT SUMMARY 



This Draft Remedial Action Work Plan (RAWP) has been prepared on behalf of FMC 
Corporation (FMC) and presents the plan for implementing the soil remedy for the FMC Plant 
Operable Unit (FMC OU) of the Eastern Michaud Flats (EMF) Superfund Site.  The FMC OU is 
located in Power County in Idaho, approximately 2.5 miles northwest of Pocatello (see Figures 
1-1 and 1-2).  The EMF Site includes two adjacent production facilities, the former FMC 
Corporation elemental phosphorus (P4) processing plant that ceased operation in 2001 and a 
phosphate fertilizer processing facility currently operated by the J.R. Simplot Company.  The 
EMF Site is shown on Figure 1-1 and encompasses both the FMC and Simplot plants and 
surrounding areas (Off-Plant OU) affected by releases from these facilities. 



The FMC OU, consisting of the FMC Plant Site and other FMC-owned properties at the EMF 
Site, is on privately-owned fee land, most of which is located within the exterior boundaries of 
the Fort Hall Indian Reservation.  As shown on Figure 1-2, the FMC Plant OU consists of the 
FMC Plant Site (i.e., the former operating facility located south of Highway 30), the Southern 
and Western Undeveloped Areas (SUA and WUA) that are also located to the south of Highway 
30, and  FMC-owned Northern Properties  located to the north of Highway 30.  The easternmost 
portions of the FMC OU are located outside the reservation boundary. 



This RAWP is one of the work elements being conducted pursuant to the remedial actions set 
forth in the Interim Amendment to the Record of Decision for the EMF Superfund Site FMC 
Operable Unit (IRODA; Environmental Protection Agency [EPA], 2012) and a Remedial 
Design/Remedial Action (RD/RA) Unilateral Administrative Order (UAO) issued by the EPA on 
June 10, 2013 which became effective on June 20, 2013.  This RAWP describes specific 
activities that are necessary to implement the selected soil remedy identified in the IRODA and 
the UAO. 



SECTION 1.2 SCOPE OF THE SOIL REMEDIAL ACTION 



Section 1.2.1 Scope of the Site Wide Grading Phase 



The Site-Wide Grading phase of the soil remedy includes the following tasks: 



1. Re-grading Remediation Areas (RAs) B, C, D, E, F, G, H and K to the design subgrade
elevations shown on the soil remedial design drawings.



2. Clearance of above-grade items that remain within the areas to be re-graded,
abandonment of groundwater monitoring wells and integration of RCRA pond
monitoring systems as specified in Specification 02050 Site Clearance and 02051
Integration of RCRA Monitoring Systems.
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3. Placement of the capillary break component of the ET caps above the subgrade at RAs
B, C, D, E, F-1, F-2, H and K.  The specification for the capillary break material is
defined in Specification 02222 - Earthwork and Grading.



4. Construction of the retention basins specified in the soil remedial design drawings and
Site-Wide Stormwater Management Design Report.



5. Cleaning of the stormwater piping in RA-A and verification of achievement of the
performance standards followed by plugging and abandonment per Specification 02080
– Pipe Abandonment.



6. Excavation of surface soil at RA-J, consolidation of the excavated soil into the subgrade
at RA-F, and verification of achievement of the performance standards.



7. Implementation of the supporting documents and plans relevant to the Site-Wide
Grading (SWG) phase of the soil remedial action:



 Contractors Construction Plan (Appendix A of the RAWP for SWG phase
[MWH, 2014b])



 Contractors Construction Quality Control Plan (Appendix B of the RAWP for
SWG phase);



 Emergency Response Plan and Spill Control and Countermeasures Plan
(Supporting Document);



 Transportation and Off-Site Disposal Plan (Supporting Document);



 Dust Control and Air Monitoring Plan (Rev 2.0) (Appendix C of this RAWP);



 Stormwater Pollution Prevention Plan (Appendix D of the RAWP for SWG
phase);



 Materials Management and Water Management Plans (Appendices E and F of the
RAWP for SWG phase);



 Emissions Reduction Plan (Appendix G of the RAWP for SWG phase);



 Performance Standards Verification Plan for RA-J and Stormwater Pipe Cleaning
in RA-A Appendix H of the RAWP for SWG phase);



 Cap Delineation Work Plan (Appendix I of the RAWP for SWG phase); and



 CB&I Health and Safety Plan, Rev 3 (Appendix H of this RAWP).



Section 1.2.2 Scope of the Capping Phase 



The Capping phase of the soil remedy includes the following tasks: 



1. Excavation of soils in the Western Undeveloped Area (WUA) for cap construction;
2. Construction of the gamma caps specified for RAs A, F (not including F-1 and F-2) and



G;
3. Construction of the soil layer components of the ET caps specified for B, C, D, E, F-1,



F-2 H and K;
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4. Integration of the ET and gamma caps and integration of the ET or gamma caps with the
adjacent existing RCRA pond or Calciner Pond caps;



5. Construction of the site-stormwater conveyance systems (channels); and
6. Implementation of the supporting documents and plans relevant to the Capping phase of



the soil remedial action:



 Contractors Construction Plan (Appendix A of this RAWP)



 Contractors Construction Quality Control Plan (Appendix B of this RAWP);



 Emergency Response Plan and Spill Control and Countermeasures Plan (Supporting
Document);



 Transportation and Off-Site Disposal Plan (Supporting Document);



 Dust Control and Air Monitoring Plan (Rev 2.0) (Appendix C of this RAWP);



 Stormwater Pollution Prevention Plan (Appendix D of this RAWP);



 Materials Management and Water Management Plans (Appendices E and F of this
RAWP);



 Emissions Reduction Plan (Appendix G of this RAWP);



 Performance Standards Verification Plan (Supporting Document); and



 CB&I Health and Safety Plan, Rev 3 (Appendix H of this RAWP).



The scope of the Site-Wide Grading and Capping phases do NOT include: 



1. Post-soil remedial action operation, monitoring and maintenance (OM&M); and
2. Any elements of the groundwater remedial action for the FMC OU.



SECTION 1.3 SCOPE OF THE REMEDIAL ACTION WORK PLAN 



As stated in Paragraph 31a of the RDRA UAO, the Remedial Action Work Plan shall provide for 
construction and implementation of the remedy set forth in the Interim ROD Amendment and 
achievement of the Performance Standards in accordance with this Order, including the Interim 
ROD Amendment and the design plans and specifications developed in accordance with the 
RDWP and approved by EPA.  As stated in Paragraph 31b of the RDRA UAO, the Remedial 
Action Work Plan shall include the following:  



1) A schedule for completion of the Remedial Action;
2) The method for selection of the contractor;
3) A schedule for developing and submitting other required Remedial Action plans;
4) A Final CERCLA Groundwater Monitoring Plan;
5) Methods for satisfying access requirements;
6) Methodology for implementing the Operation and Maintenance Plan (OM&MP);
7) Methodology for implementing the Emergency Response Plan (ERP);
8) A tentative formulation of the Remedial Action team;
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9) The Construction Quality Control Plan (CQCP by the construction contractor);
10) The Performance Standards Verification Plan (PSVP); and
11) Procedures and plans for the decontamination of equipment and the disposal of



contaminated materials.



The Remedial Action Work Plan also shall include the methodology for implementing 
the CQCP (see Section 4.1) and a schedule for implementing all Remedial Action tasks 
identified in the final design submission (see Section 6 for Site-Wide Grading phase 
schedule) and shall identify the initial formulation of Respondent’s Remedial Action 
project team (including, but not limited to, the Supervising Contractor) (see Section 2). 



As this RAWP is only for the soil remedy for the FMC OU, not all of the above listed elements 
are included herein.  Table 1.1 presents cross references for the elements included in this RAWP.  
The elements not included in this document will be addressed in a future RAWP.   



SECTION 1.4 CONTRACTOR SELECTION 



The overall strategy is to deliver the RD efficiently, cost-effectively, and in a manner that 
satisfies the concepts and requirements described in the UAO.  As stated in the Remedial Design 
Work Plan, the FMC OU RD/RA will be a traditional design-bid-build project delivery.   



The design team prepared the design and bid documents for the Site-Wide Grading phase in 
accordance with the RD Work Plan and based on the Pre-Final RD Engineering Design 
Submittal for the Site-Wide Grading phase submitted to EPA on March 3, 2014.  The Site-Wide 
Grading phase design/bid documents were used to solicit bids from qualified remediation 
contractors.  FMC completed a detailed evaluation of the bids and selected Chicago Bridge and 
Iron Company (CB&I) as the remediation contractor.  CB&I prepared the Contractor documents 
and plans listed in Section 3.1.2 (and as required by the Technical Specifications) and are 
performing the construction activities for the Site-Wide Grading phase of the RA.  During the 
RA, the FMC remedial design team or other qualified engineering or construction-manager 
entity(ies) have and will continue to review the progress of the work and confirm that the Site-
Wide Grading phase of the soil RA is performed in accordance with the approved design. 



Based on the current project schedule (Section 7), significant efficiency will be achieved by 
retaining the Site-Wide Grading phase remediation contractor to perform the capping phase of 
the soil remedial action.  This approach would eliminate the need for a demobilization / 
mobilization cycle and associated personnel training.  The schedule and retention of CB&I is 
predicated on EPA approval of the final design and approval to proceed prior to completion of 
the Site-Wide Grading phase construction and demobilization.  In the event that the project 
schedule or other circumstances dictate, FMC may elect to competitively bid the Capping phase 
as is tentatively shown on the project schedule (Table 7.1). 
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TABLE 1.1 UAO/RAWP Cross-Reference Table 



UAO Element Included in This RAWP? Included in Future RAWP? 



1. Schedule for completion of
the RA 



Yes (Section 7) Yes, Final RAWP for 
Groundwater Remedy 



2. Method for selection of the
contractor 



Yes (Section 1.4) Yes, Final RAWP for 
Groundwater Remedy 



3. Schedule for developing and
submitting other required 
Remedial Action plans 



Yes (Section 7) Yes, Final RAWP for 
Groundwater Remedy 



4. Final CERCLA
Groundwater Monitoring Plan 



No, not in scope of the Soil 
Remedy 



Yes, Final RAWP for 
Groundwater Remedy 



5. Methods for satisfying
access requirements 



Yes (Section 3.1) Yes, Final RAWP for 
Groundwater Remedy 



6. Methodology for
implementing the OM&MP 



Yes (Section 5.9) Yes, Final RAWP for 
Groundwater Remedy 



7. Methodology for
implementing the ERP 



Yes (Section 5.2) Yes, Final RAWP for 
Groundwater Remedy 



8. Tentative formulation of the
RA team 



Yes (Section 2) Yes, Final RAWP for 
Groundwater Remedy 



9. CQCP and methodology for
implementation 



Yes (Section 5.1) Yes, Final RAWP for 
Groundwater Remedy 



10. PSVP Yes (Section 5.8 ) Yes, Final RAWP for 
Groundwater Remedy 



11. Procedures and plans for
the decontamination of 
equipment and the disposal of 
contaminated materials 



Yes (Section 5.3) Yes, Final RAWP for 
Groundwater Remedy 
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SECTION 1.5 WORK PLAN ORGANIZATION 



This RAWP consists of: 



Section 1 – Introduction: presents background information on the Site-Wide Grading phase 
project. 



Section 2 – Remedial Action Team Organization: presents the tentative formulation of the RA 
team for the project.  



Section 3 - Site-Wide Grading Phase Construction: identifies the major construction activities 
including pre-construction access, mobilization and equipment staging.  



Section 4 – Capping Phase Construction:  identifies the major construction activities including 
pre-construction planning. 



Section 5 - Monitoring, Mitigation and Response Actions: summarizes the construction 
quality control plan and numerous environmental controls and plans applicable to the project. 



Section 6 – Health and Safety Plan: describes the health and safety framework, site-wide 
health and safety plan (HASP) and Contractor’s HASP for the project. 



Section 7 – Soil Remedial Action Schedule:  provides the current schedule for the Site-Wide 
Grading phase and a preliminary schedule for the Capping phase of the project. 



Section 8 provides references. 



Throughout the RAWP, the Remedial Design Report, Technical Specifications and Design 
Drawings, collectively termed the Engineering Design Submittal, are referenced for specific 
information on the design and requirements for the soil remedy.  This RAWP and the RDR, 
specifications and drawings collectively form the basis for this work.    
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SECTION 2 REMEDIAL ACTION TEAM ORGANIZATION 



This section presents the remedial action team for the Site-Wide Grading phase project.  The 
remedial action team organization is shown on Figure 2-1.  FMC anticipates the remedial action 
team for the Site-Wide Grading phase will be retained to perform the Capping phase. 



SECTION 2.1 U.S. ENVIRONMENTAL PROTECTION AGENCY  



EPA is the lead agency governing the remediation of the FMC OU.  EPA issued the IRODA and 
UAO, and is responsible for approving all plans and reports related to implementing the Selected 
Remedy.  The EPA Remedial Project Manager is Mr. Jonathan Williams. 



SECTION 2.2 FMC CORPORATION 



As the responsible party, FMC is implementing the Selected Remedy in accordance with the 
UAO.  FMC has overall responsibility for procuring consultants and contractors to perform the 
work, budgeting and securing the necessary funds, and assuring that the requirements of the 
UAO are met.  The FMC Project Coordinator is Dr. Marguerite Carpenter and the Alternate 
FMC Project Coordinator is Mr. Robert Forbes.  FMC’s Corporate Engineering Services (CES) 
Project Manager is Mr. Michael Shannon.  



SECTION 2.3 MWH AMERICAS, INC. 



MWH Americas, Inc.  (MWH) is the Supervising Contractor for work performed under the 
UAO.  MWH is a global technical consulting, engineering, and construction firm.  The various 
technical issues that will be involved with the FMC OU RD/RA work require access to personnel 
with experience in specific technical areas.  Many of the MWH team have worked together on 
other projects, and several have worked on FMC Pocatello projects for over 15 years.  The 
specific individuals involved in the remedial design for the soil remedy and their respective roles 
are as follows: 



Project Director.  Mr. Marc Bowman is the MWH Project Director.  He is responsible for the 
contractual commitments and for ensuring that the necessary resources are dedicated to the 
project.  He also assures the technical, budget, and schedule requirements are met.  Mr. Bowman 
has over 26 years of CERCLA experience and has managed several complex, interdisciplinary 
remediation projects for CERCLA and Resource Conservation and Recovery Act (RCRA) sites 
throughout the western United States, including in EPA Region 10. 



RD Manager.  Mr. Rob Hartman will serve as the MWH Remedial Design Manager.  Mr. 
Hartman will be responsible for day-to-day communication with the FMC Project Coordinator as 
well as with the MWH staff assigned to perform the various project tasks.  As MWH RD 
Manager, he will define and clarify the scope of work and objectives for each major activity.   
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Engineering Manager.  Mr. Chad Tomlinson will serve as the MWH Engineering Manager and 
the primary design interface to the MWH RD Manager.  He will be responsible for coordinating 
the necessary resources to accomplish the design of the various elements and to complete the soil 
remedy RD phase.  He will ensure that the various plans and design submittals meet the 
requirements of the UAO and SOW.  Mr. Tomlinson is a registered professional (civil) engineer 
(registered PE in Idaho) with a technical specialty in geotechnical engineering.   



Construction Quality Assurance Technicians: Mr. Aaron Pettley and Mr. Brent Dicou will 
serve as MWH’s field Construction Quality Assurance Technicians under the supervision of the 
MWH Engineering Manager.  They will ensure the project is performed in accordance with the 
Construction Quality Assurance Plan (CQAP) and the remedial action Contractor adheres to the 
construction quality control requirements in the CQAP and in the Contractors Construction 
Quality Control Plan.  



SECTION 2.4 PARSONS 



FMC has retained Parsons to perform program management, construction management and on-
site health and safety management services for the Site-Wide Grading phase of the soil remedial 
action.  Parsons is a global technical consulting, engineering, and construction firm.  The specific 
individuals involved in the remedial action for the soil remedy and their respective roles are as 
follows: 



Construction Manager: Mr. Doug Dumont and Ms. Jonetta Everano will serve as the Parsons 
Construction Managers on-site at the FMC OU.  They will be responsible for day to day 
management of the project, primarily managing the remedial action contractor’s planned 
sequence of work, adherence to the project scope and environmental controls, productivity, and 
schedule.   



Health and Safety Officer: Mr. Greg Cunningham will serve as the Parsons Health and Safety 
Officer.  He will be responsible for implementation of Parsons HASP for the project as well as 
oversight of the remedial action Contractor’s health and safety program.  



SECTION 2.5 CHICAGO BRIDGE AND IRON COMPANY 



FMC has retained CB&I as the remediation contractor to perform the construction activities for 
the Site-Wide Grading phase of the RA.  CB&I is a global design, engineering, construction, 
fabrication, maintenance and environmental services company with 125 years of experience and 
the expertise of approximately 55,000 employees. 
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SECTION 2.6 BISON ENGINEERING, INC. 



FMC has retained Bison Engineering, Inc. (Bison) to perform the air monitoring specified in the 
Dust Control and Air Monitoring Plan.  Bison Engineering provides professional environmental 
consulting in the area of air quality permitting stack testing and ambient air monitoring including 
the air monitoring for the Point Ruston Development and Occupancy Plan at the EPA Region 10 
Commencement Bay Nearshore / Tideflats Superfund Site. 
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SECTION 3 SITE-WIDE GRADING PHASE CONSTRUCTION 
ACTIVITIES 



This section summarizes the major construction activities including pre-construction access, 
mobilization and equipment staging. 



SECTION 3.1 SITE ACCESS, MOBILIZATION AND STAGING AREA 



Section 3.1.1 Site Access 



As defined in the IRODA, the FMC OU consists of the FMC-owned properties that include the 
former operational areas (“FMC Plant Site”), the Southern and Western Undeveloped Areas, and 
the Northern Properties (including RA-J).   



The Site-Wide Grading phase work for the FMC OU has been and will be implemented 
exclusively on property owned by FMC so no special provisions for access are required.  The 
FMC Plant Site has and will be accessed through the existing main gate located across the 
crossing-arm equipped at-grade crossing of the Union Pacific Railroad tracks off of Highway 30.  
Remediation Area-J was and will continue to be accessed directly off of Highway 30. 



Section 3.1.2 Mobilization 



The mobilization involved the following two phases: 



 Planning Phase– Consisted of the preparation of the following documents that were
contained in the RAWP for Site-Wide Grading Phase (MWH, 2014b), as indicated
below:



o Contractor Health and Safety Plan;
o Stormwater Pollution Prevention Plan;
o Materials Management Plan;
o Emissions Reduction Plan;
o Water Management Plan;
o List of Permits;
o Construction Plan; and
o Project Overview Bar Chart



 Mobilization Phase – Consisted of the actual mobilization of equipment, personnel, and
support facilities.



The mobilization phase occurred following EPA approval of the required documentation and 
approval to commence construction activities on September 5, 2014.  The construction manager 
and health and safety officer, and Contractor’s site superintendents mobilized for the Site-Wide 
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Grading phase and began coordination of the arrival of the site facilities (e.g. field offices, 
decontamination trailer, sanitary facilities, waste dumpsters, and temporary utilities), site 
vehicles, field work materials such as personal protective equipment (PPE), and heavy 
equipment. 



The pre-construction inspection and meeting was held on September 9, 2014 with EPA (IDEQ 
and the Shoshone-Bannock Tribes were invited but did not attend), FMC, MWH, Parsons and 
CB&I.  The meeting agenda included discussion of health and safety requirements for the 
project, site security, general construction sequence and dust control and monitoring.   



Section 3.1.3 Equipment Staging 



The location and extent of the equipment and facilities staging area is shown in Figure 3-1.  The 
location of the staging area was selected due to the proximity to existing power and construction 
water supplies.  In addition to the site facilities, the staging area provides sufficient room for all 
heavy equipment.  A list of the construction equipment anticipated and utilized for the Site-Wide 
Grading phase of the project is presented in Table 3.1. 



Table 3.1 List of Anticipated and Utilized Construction Equipment 



Equipment Number of Units Use 
CAT 426C Backhoe 1 General Support Equipment 
CAT D6N Dozer 2 Earthwork 
CAT D8T Dozer 2 Earthwork 
CAT D10R Dozer 2 Earthwork 
CAT 740B Truck 6 Earthwork 
Volvo A35G Truck 3 Earthwork 
CAT 365 Excavator 2 Earthwork 
CAT 349 Excavator 2 Earthwork 
CAT 980 Loader 1 Earthwork 
CAT CS56 Compactor 1 Earthwork 
CAT 140M Motor Grader 1 Grading and Road Maintenance 
Light Towers 5 General Support Equipment 
Crusher with Portable Screens 
and Conveyors 



1 Slag Crushing/Screening



Trash Pumps 2 Water Management 
5,000 Gallon Off-Road Water 
Trucks 



3 Dust Suppression



8,000 Gallon CAT 769 1 Dust Suppression 
10,000 Gallon Water Tanks 2 Dust Suppression
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As part of the equipment staging area set-up, all erosion and stormwater control measures 
specified in the SWPPP (Appendix D of the RAWP for SWG phase submitted to EPA on 
September 15, 2014 [MWH, 2014b]) were installed in this area. 



SECTION 3.2 SITE-WIDE GRADING PHASE CONSTRUCTION 



This section summarizes the major elements of the Site-Wide Grading phase of the soil remedial 
action at the FMC OU.  The Contractor prepared a project-specific Construction Plan and List of 
Permits for the project is contained in Appendix A of the RAWP for Site-Wide Grading Phase 
(MWH, 2014b). 



Section 3.2.1 Site Clearance and Integration of RCRA Pond Monitoring Systems 



One of the first components of work that occurred was the site clearance activities and 
integration of RCRA Pond Monitoring Systems as set forth in the following specifications: 



 Section 02050 – Site Clearance; and 



 Section 02051 – Integration of RCRA Monitoring Systems. 



As described in Specification 02050 – Site Clearance, concrete debris generated from the site 
clearance activities was sized on-site to a maximum of 24 inches and utilized within the general 
slag fill.  Structural steel and other metals were and will be transported off-site for recycling.  
Debris from site clearance activities was and will be placed in dumpsters and transported and 
disposed at an approved facility as specified in the Transportation and Off-Site Disposal Plan 
(TODP). 



Section 3.2.2 Earthwork for Site-Wide Grading 



Prior to commencing earthworks, a pre-construction survey was performed at the site to confirm 
the earthwork quantities specified in the bid documentation.   



To the extent possible, material has been and will be pushed by a dozer to meet the lines and 
grades while remaining within the RA.  Where necessary, excess slag/fill from RA-F, RA-F3, 
RA-G (North) and RA-H (East) has been and will be transported to other RAs where additional 
fill material is required.  The overall site grading plan is shown on Figure 3-2.  The site-wide 
grading and cut/fill for specific RAs are detailed in the Design Drawings contained in Appendix 
A of the Pre-Final RDR. 



After the lines and grades of the general slag/fill layer for those RAs that will receive an ET cap 
are met, placement of the capillary break and screened slag material will commence, as   
specified in Specification 02222 – Earthworks.  As indicated on Figure 3-3, a 12-inch layer of 
both the capillary break and screened fill will be placed at RAs B, C, D, E, F1, F2, H and K in 
advance of the construction of the soil layer component of the ET caps for these RAs.  
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Section 3.2.3 Earthwork for Stormwater Retention Ponds 



Another source of excess fill material will be from the excavation of the six detention ponds 
(Pond 1, Pond 2, Pond 3, Pond 4, Pond 5, and Pond 7) that will comprise the overall stormwater 
management system for the FMC OU.  Approximately 82,000 cubic yards of material that will 
be used as fill in other RAs will be generated during the excavation of the six detention ponds. 
The detention ponds are detailed in the Design Drawings contained in the Pre-Final RDR 
(Appendix A). 



Section 3.2.4 Stormwater Pipe Cleaning in RA-A 



The stormwater pipe (SWP) work began during the week of April 27, 2015 and was substantially 
completed during the week of May 25, 2015.  Over the course of the SWP cleaning project, 
approximately 60,000 gallons were used and recovered to perform the pressure washing of the 
RA-A SWP.  Approximately 250 cubic feet (cf) of sediments/solids were cleaned out during the 
pressure washing of the RA-A SWP.  The volume of removed sediment (250 cf) is very close to 
the estimate of 294 cf sediment/solids.  Based on actual conditions observed in the field, FMC 
requested a meeting with EPA to report on the progress of the work and facilitate review of the 
post-cleaning SWP survey videos.  On June 10, 2015, FMC provided an in-person report on the 
progress and status of the SWP cleaning work during a meeting with EPA, IDEQ and the 
Shoshone-Bannock Tribes.   



As FMC indicated during the meeting on June 10, 2015, the SWP segments connected to the 
West discharge (Manhole #1 to Area Inlet [AI] #3, AI #3 to AI #4, and AI #4 to the West 
discharge) have been cleaned to the extent practicable using pressure washing techniques 
typically used to clean stormwater pipe in-situ.  The 8-inch line from AI #4 to AI #2 (connected 
to the West discharge system) was cleaned ex-situ and there were no sediments remaining in the 
pipe prior to replacement in the original alignment and backfilling the trench.  Based on the wash 
water and sediment analytical results and P4 visual testing of the sediments, the wash water and 
removed sediments are non-hazardous and there is no visual indication that P4 is present at 
concentrations that could ignite or smoke.  Based on this information, FMC requested and EPA 
verbally concurred that FMC would proceed with abandonment of the SWP segment from 
Manhole 1 to AI #3.  The abandonment will consist of grouting the line completely from 
Manhole 1 to AI #3 with cement grout. As discussed during the meeting, a Job Planning and 
Safety Analysis, including consider potential displacement of sediments into AI #3, will be 
completed prior to performing the abandonment work. 



With respect to the East discharge system, FMC has scheduled a flexible, fiber optic video 
survey of the 10-inch pipes leading west and east from the previously unmapped manhole.  
Based on the video and visual inspection in the manhole, the 10-inch pipeline connections into 
the manhole do not have observable sediment blockage.  If the video of these pipes indicates 
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there is little or no sediment and no open surface inlets to either pipe, FMC will request EPA 
concurrence to plug and abandon the previously unmapped manhole, AI #1 and East discharge 
outlet.  Alternately, FMC may consider removing some of the SWP associated with the East 
discharge system during trenching and installation of the underground utilities (piping, power, 
and instrumentation and controls) for the ground water extraction system. 



The SWP wash water and sediments were characterized and determined to be non-hazardous, 
and managed and disposed in accordance with the Transportation and Off-Site Disposal Plan 
(MWH, 2014b).   



Based on the discussions during the June 10, 2015 meeting and consistent with the PSVP, FMC 
is in the process of preparing the RA-A SWP Cleaning Report.   



Section 3.2.5 Excavation of Surface Soil at RA-J 



The top 6 inches of soil in RA-J has been excavated and transported across Highway 30 to the 
main FMC property and consolidated within RA-B as subgrade fill material.  Note that the soil 
removed from RA-J will not be used in the soil layer of the ET or gamma caps.  Following 
excavation of the top 6 inches of soil at RA-J, soil sampling was performed in accordance with 
the PSVP for RA-J and SWP in RA-A contained in Appendix H of the RAWP for Site-Wide 
Grading Phase (MWH, 2014b).  The results of the confirmation analytical data were presented in 
the RA-J Confirmation Soil Sampling Report (MWH, 2015a).  As described in the Sampling 
Report, confirmation sampling demonstrated achievement of the of the performance standards.  
Therefore, the remedial action at RA-J was deemed complete and RA-J was seeded in May 2015 
in accordance with Specification 02930 – Seeding.  Storm water pollution controls and dust 
controls will remain in place and/or be implemented as necessary until vegetation is re-
established. 
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SECTION 4 CAPPING PHASE CONSTRUCTION ACTIVITIES 



This section summarizes the major elements of the Capping phase of the soil remedial action at 
the FMC OU.  As described in Section 1.4, the current project schedule (Section 7) is predicated 
on EPA approval of the final design and approval to proceed with the Capping phase prior to 
completion of the Site-Wide Grading phase construction and demobilization.   



SECTION 4.1 PLANNING FOR THE CAPPING PHASE 



As described in 3.1.2, CB&I prepared the “Contractor” documents that were contained in the 
RAWP for Site-Wide Grading Phase (MWH, 2014b).  Prior to initiating the Capping phase, the 
Contractor will prepare documents specific to the Capping phase or review and revise, as 
appropriate, the Site-Wide Grading phase documents: 



Documents specific to the Capping phase: 



o Construction Plan; and
o Project Overview Bar Chart



Site-Wide Grading phase documents that will be reviewed and revised, as appropriate, for the 
Capping Phase: 



o Contractor Health and Safety Plan;
o Stormwater Pollution Prevention Plan;
o Materials Management Plan;
o Emissions Reduction Plan;
o Water Management Plan; and
o List of Permits.



The Contractor-prepared (or reviewed/revised) documents will be provided in Appendices A, B 
and D through H of the Final Remedial Action Plan. 



In the event that the Site-Wide Grading phase is completed and demobilized prior to EPA 
approval of the final design and approval to proceed with the Capping phase, the Contractor will 
mobilize in a manner similar to the mobilization for the Site-Wide Grading phase as described in 
Section 3.1.2.  In addition a Capping phase pre-construction inspection and meeting will be 
convened prior to commencement of construction. 



The equipment list for the Capping phase is expected to be very similar to the list for the Site-
Wide grading phase (Table 3.1). 
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SECTION 4.2 EXCAVATION OF SOILS IN THE WESTERN UNDEVELOPED AREA 
FOR CAP CONSTRUCTION 



There are approximately 2.4 million CY of soil (silt) available in the Western Undeveloped Area 
(WUA) of the FMC OU for use in constructing the ET and Gamma soil covers.  The preliminary 
required soil volume based on a 12-inch gamma cap and 30-inch ET cover is approximately 1.3 
million CY.  Therefore, there is ample volume of soil in the WUA to support the RA.   



The approximate areal extent of the WUA borrow area is shown on Figure 4-1.  The WUA 
borrow area will be grubbed per Specification 02212 - Grubbing, Stripping, and Stockpiling 
Topsoil prior to excavation and transport of borrow soil (silt) for construction of the caps.  
Following removal of the soil required to complete construction of the caps, the borrow area will 
be reclaimed in accordance with Specification 02935 – Reclamation of Disturbed Areas with the 
exception of that portion of the borrow area that will be utilized as a percolation basin for the 
groundwater remedy (refer to Figure 4-1). 



SECTION 4.3 EARTHWORK FOR CONSTRUCTION OF ET AND GAMMA CAPS 



Prior to full-scale construction of the ET and Gamma covers, the Contractor will construct a fill 
placement trial plot to determine the appropriate placement and compaction methods for 
achieving the required densities and thicknesses for the ET and Gamma covers as detailed in 
Specification 02222 - Earthworks.  The main objectives of the trial plots will be to determine the 
loose lift thickness and number of passes of the low pressure dozer to achieve the required cover 
thickness and density. 



Section 4.3.1 Construction of ET Caps 



The ET soil caps will be constructed at RA-B, RA-C, RA-D, RA-E, RA-F1, RA-F2, RA-H, and 
RA-K after surveying of the surface of the capillary break layer confirms that design grades have 
been achieved (capillary break layer placement is described above in Section 3.2.2) at each of the 
RAs.  The RAs designated for ET caps are shown on Figure 4-2.  The ET soil cap consists of a 
cover soil layer that has a compacted thickness of 24 inches and an overlying top soil layer that 
has a compacted thickness of 6 inches, for a total compacted soil cap thickness of 30 inches.  The 
ET soil cap placement, compaction and density are provided in Specification 02222 - 
Earthworks.  The finished grade and integration of the ET caps into adjacent capped areas (e.g., 
RCRA ponds or gamma caps) are detailed in the Design Drawings contained in the Pre-Final 
RDR (Appendix A). 



The ET cap surfaces will be re-vegetated per Specification 02930 - Seeding.  Seeding will take 
place in the fall or early spring. 
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Section 4.3.2 Construction of Gamma Caps 



The gamma caps will be constructed at RA-A, RA-F (excluding RAs F-1 and F-2 that receive ET 
caps), and RA-G after surveying of the surface of the general fill confirms that design grades 
have been achieved at each of the RAs.  The RAs designated for gamma caps are shown on 
Figure 4-2.  The design of the gamma caps is a soil layer that has a compacted thickness of 12 
inches.  The gamma cap addendum study was performed in April 2015 pursuant to the Gamma 
Cap Work Plan Addendum (MWH, 2015b).  The results of the gamma cap addendum study were 
presented in the Gamma Cap Performance Evaluation Report Addendum (MWH, 2015c).  As 
discussed in the report, the study confirmed that a gamma cap with a thickness of 12-inces 
placed at a density of 85% of the maximum dry density (MDD) will meet the performance 
standards.  The finished grade and integration of the gamma caps into adjacent capped areas 
(e.g., RCRA ponds, ET caps) are detailed in the Design Drawings contained in the Pre-Final 
RDR (Appendix A). 



The gamma cap surfaces will be re-vegetated per Specification 02930 - Seeding.  Seeding will 
take place in the fall or early spring. 



SECTION 4.4 CONSTRUCTION OF THE SITE-STORMWATER CONVEYANCE 
SYSTEMS (CHANNELS) 



The stormwater conveyance systems that will be installed during the Capping phase of the 
project include the following components: 



 Unlined ditches will convey stormwater along areas receiving gamma caps and will be
constructed following final grading of gamma caps.



 Concrete-lined ditches will convey stormwater along areas receiving an ET caps and will
be constructed following final grading of ET caps.



 Culverts to convey stormwater under existing roads will be constructed following
construction of the unlined and concrete-lined ditches to ensure that they daylight.



The updated draft final stormwater management design for the site is presented in the Site-Wide 
Stormwater Management Design Report contained in Appendix E of the Pre-Final RDR.  The 
locations, alignments and details of the conveyance systems are shown on the drawings 
contained in Appendix A of the Pre-Final RDR.  Minor field adjustments may be necessary to 
meet the designed alignment in order to address issues not foreseen during design activities. 



SECTION 4.5 DEMOBILIZATION 



Following substantial completion of the Capping phase, the Contractor will begin demobilization 
and cleanup in accordance with Specification 01700 – Project Closeout.  However, the 
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Contractor will retain appropriate resources to attend the EPA inspection described below and to 
perform any additional activities identified during that and any EPA re-inspection(s).  



Per Paragraph 73 of the UAO (Completion of the Construction of the Interim Remedial Action), 
within 30 days after FMC concludes that the soil remedial action construction elements of the 
Interim Remedial Action have been constructed, FMC will schedule and conduct an inspection to 
be attended by FMC (and its Contractors) and EPA.  EPA will invite Tribal and State 
representatives to attend.  If EPA determines that construction of the soil remedial action 
construction elements of the Interim Remedial Action is not complete, EPA will so notify FMC. 
EPA’s notice will include a description of the activities that FMC must perform for Construction 
Completion of the soil remedial action construction elements of the Interim Remedial Action and 
a schedule for such activities, or will require that FMC submit a schedule for EPA approval.  A 
re-inspection will be conducted if requested by EPA.  FMC will submit a pre-final inspection 
report that describes the activities required by EPA and documents their completion.  



SECTION 4.6 NOTICE OF CONSTRUCTION COMPLETION 



After the initial pre-notice inspection or subsequent re-inspection, if necessary, FMC will submit 
a written report requesting issuance of Notice of Construction Completion of the soil remedial 
action construction elements of the Remedial Action to EPA for approval within 60 days after 
the inspection.  In the report, a registered professional engineer and FMC’s Project Coordinator 
will state that the soil remedial action construction elements of the Interim Remedial Action have 
been constructed in full satisfaction of the requirements of IRODA and UAO.  The report will be 
prepared in accordance with EPA’s Close Out Procedures for NPL Sites (May 2011).  The 
written report will include as-built drawings signed and stamped by a professional engineer. 
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SECTION 5 MONITORING, MITIGATION AND RESPONSE ACTIONS  



This section summarizes the construction quality assurance and quality control plans and the 
numerous plans that specify environmental controls, monitoring and actions applicable to the 
project. 



SECTION 5.1 CONSTRUCTION QUALITY ASSURANCE AND QUALITY 
CONTROL 



The RA construction quality assurance plan (CQAP) is included in Appendix D of the Pre-Final 
RDR.  The CQAP describes the site-specific components of the QA program to ensure the 
completed RA meets or exceeds all RD criteria, plans, and specifications.  The Contractor-
prepared Construction Quality Control Plan (CQC Plan) for the Site-Wide Grading phase is 
contained in Appendix B the RAWP for Site-Wide Grading Phase (MWH, 2014b).   



The Contractor will prepare a Construction Quality Control Plan (CQC Plan) for the Capping 
phase that will be contained in Appendix B of the Final RAWP.  The Contractor’s CQC Plan will 
at a minimum include the quality control requirements specified in the CQA (e.g., frequency and 
methods for QC testing and reporting). 



SECTION 5.2 EMERGENCY RESPONSE PLAN AND SPILL CONTROL AND 
COUNTERMEASURES PLAN 



The ERP describes the procedures that have been and will be used in the event of an accident or 
emergency at the FMC OU (for example, power outages, slope failure, etc) during remedial 
action activities associated with implementation of the soil remedy.  The ERP includes the 
following: 



 Name of the person(s) or entity(ies) responsible for responding in the event of an
emergency incident;



 Plan and date(s) for meeting(s) with all appropriate authorities under the
circumstances, including emergency response personnel and hospitals if relevant;



 Spill Prevention, Control, and Countermeasures (SPCC) Plan, as required



 Notification activities in accordance with Paragraph 57 of the UAO in the event of a
hazardous substance release requiring reporting under Section 103 of CERCLA, 42
U.S.C. § 9603, or Section 304 of the Emergency Planning and Community Right-to-
know Act (“EPCRA”), 42 U.S.C. § 11004; and



 A description of all necessary actions to ensure compliance with Section XXI
(Emergency Response) of the UAO in the event of an occurrence during the
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performance of the Work that causes or threatens a release of waste material from the 
FMC OU that constitutes an emergency or may present an immediate threat to public 
health or welfare or the environment.  



The ERP was developed to a level that supported proceeding with the soil remedy and 
specifically the site-wide grading, stormwater piping cleanout and soil excavation at RA-J.  On 
August 25, 2014, FMC distributed copies of the ERP (and updated RCRA Contingency Plan) to 
the local emergency response agencies listed in the ERP and a meeting(s) was scheduled with 
those agencies.  On September 4, 2014, FMC conducted a site familiarization tour for local 
emergency response organizations.  The emergency response organizations that were invited 
included: 



o Chubbuck Fire Department
o Fort Hall Fire Department
o Pocatello Fire Department
o Fort Hall Police Department
o Idaho State Police
o Power County Sheriff Department
o Portneuf Medical Center



Those organizations listed above in italics participated in the September 4, 2014 site 
familiarization meeting and tour.   



The ERP has been updated to include undocumented subgrade conditions encountered at RA-H 
west (asbestos-containing materials) and revised to include activities associated with 
construction of the groundwater remedial action so that there is a single ERP for the FMC OU 
remedial action.  The ERP, Revised January 2015 (and SPCC Plan contained in the ERP), is 
contained in the Supporting Documents submitted with the January 2015 Pre-Final RDR. 



SECTION 5.3 EQUIPMENT DECONTAMINATION AND TRANSPORTATION AND 
OFF-SITE DISPOSAL PLAN 



Construction equipment used during the Site-Wide Grading phase that comes into contact with 
on-site fill materials (e.g., ore, slag) and/or soil mixed with fill materials has been and will be 
decontaminated prior to demobilizing (leaving) the FMC Plant Site.  The decontamination 
procedures are detailed in Specification 01900 – Equipment Decontamination which is contained 
in the Pre-Final RDR (Appendix C).  All decontamination materials (e.g., decontamination water 
and/or solids) to be transported off-site have been and will be managed per the Transportation 
and Off-Site Disposal Plan (TODP) for the project. 



The TODP describes the measures FMC has and will take to ensure compliance with Paragraph 
35 (Off-Site Shipments of Waste Material) of the UAO.  The TODP includes the following: 
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 Proposed locations and routes for off-site shipment of waste material;



 Identification of communities affected by shipment of waste material; and



 Description of plans to minimize impacts on affected communities.



The TODP has been updated to include undocumented subgrade conditions encountered at RA-H 
west (asbestos-containing materials) and revised to include activities associated with 
construction of the groundwater remedial action so that there is a single TODP for the FMC OU 
remedial action.  The TODP, Revised January 2015, is contained in the Supporting Documents 
submitted with the January 2015 Pre-Final RDR.   



SECTION 5.4 DUST CONTROL AND AIR MONITORING PLAN 



The soil remedial action construction includes large-scale earthwork that has the potential to 
generate fugitive dust.  Per Specification 01111 – Prevention of Water Pollution, Abatement of 
Air Pollution and Abatement of Noise, the Dust Control and Air Monitoring Plan sets forth an 
overall project goal of “zero visible emissions,” specifies reasonable precautions to minimize 
fugitive dust, and specifies the air monitoring program and triggers for additional actions to 
control dust.  The Dust Control and Air Monitoring Plan (DCAMP) contained in Appendix C of 
the RAWP for Site-Wide Grading Phase (MWH, 2014b) was approved by EPA and implemented 
during site-wide grading construction work performed during the period September 25 (start of 
earthwork) through December 19, 2014 (when earthwork construction ceased for a winter 
construction break).   



On October 4, 2014, FMC submitted to EPA a revised DCAMP) that included provisions for 
slag crushing and screening that CB&I has determined will be necessary to produce material for 
the ET screened slag and cap capillary break layers.  Based on comments received by FMC on 
the revised DCAMP, the DCAMP was further revised and resubmitted to EPA for review and 
approval on December 19, 2014.  Following further EPA comments and revisions, EPA 
approved the revised DCAMP (Rev 1.0, March 2015), CB&I mobilized a crushing/screening 
plant and began slag crushing and screening on April 13, 2015.  The DCAMP (Rev 1.0) is 
contained in Appendix C of this Draft RAWP. 



In addition, as described in the Federal Air Rule for Indian Reservations in Idaho, Oregon, and 
Washington set forth at 40 C.F.R. Part 49 (FARR, 2005), the DCAMP is intended to supplement 
the FARR Plan required for the FMC OU during the period of remedial construction activities 
planned for 2014-2015.  The FARR rules require the owner or operator of any source of fugitive 
particulate matter emissions located on Indian lands to take reasonable precautions to prevent 
fugitive particulate matter emissions and to maintain and operate the source to minimize these 
emissions.  Facilities subject to the FARR rules are required to have a written plan describing the 
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reasonable precautions that will be taken to prevent fugitive particulate matter emissions, 
including appropriate monitoring and recordkeeping, and then to implement that plan. 



SECTION 5.5 STORMWATER POLLUTION PREVENTION PLAN 



All construction activities have been and will be conducted in compliance with the Stormwater 
Pollution Prevention Plan (SWPPP) and the measures identified therein.  Specification 01570 - 
Stormwater Pollution Prevention Plan provides the minimum standard and requirement for the 
Contractor to develop and implement the measures identified in the SWPPP.  The SWPPP for the 
Site-Wide Grading phase was developed with the intent to prevent the release of contaminated 
material from the site as well as the release of sediments from uncontaminated areas. The 
SWPPP addresses all areas of disturbance associated with the Site-Wide Grading phase of the 
project and will demonstrate that the facility will remain a zero discharge system, i.e., there will 
be no surface water discharges outside the FMC OU boundary, under normal precipitation 
events.  The SWPPP was developed in accordance with the following guidance and regulatory 
documents: 



EPA guidebook, “Storm Water Management for Construction Activities, Developing 
Pollution Prevention Plans and Best Management Practices” (EPA publication number 823-
R-92-005, September 1992). 



After review and revision, if needed, of the SWPPP for the Site-Wide Grading phase, the 
Contractor’s SWPPP for Site-Wide Grading and Capping phases will be contained in Appendix 
D of the Final RAWP. 



SECTION 5.6 MATERIALS MANAGEMENT AND WATER MANAGEMENT PLANS 



Pursuant to Specification 01585 - Green and Sustainable Practices, the Contractor prepared a 
Materials Management Plan for the Site-Wide Grading phase that included plans to maximize 
use of an electronic format for communications and submittals, and minimize paper uses (i.e., 
provide double-sided prints).  The document includes recycling plans for collection of plastics, 
paper, cardboard, and aluminum. 



Pursuant to Specification 01585 - Green and Sustainable Practices, the Contractor prepared a 
Water Management Plan for the Site-Wide Grading phase.  To the extent possible construction 
practices have and will continue to optimize water use.  The Water Management Plan addresses 
the potential use of effluent water, including types of uses, schedule for use, estimated volume, 
location of water truck filling stations, effluent/pipeline diversion details, water treatment details 
as appropriate to allow for re-use, and deviation criteria (e.g., criteria when treatment plant 
effluent will not be used).     
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After review and revision, if needed, of the plans for the Site-Wide Grading phase, the 
Contractor’s Materials Management Plan and Water Management Plan will be contained in 
Appendices E and F, respectively, of the Final RAWP. 



SECTION 5.7 EMISSIONS REDUCTION PLAN 



Pursuant to Specification 01585 - Green and Sustainable Practices, the Contractor prepared an 
Emissions Reduction Plan for the Site-Wide Grading phase.  The plan includes provisions for the 
Contractor to explore the existence of a local low-sulfur diesel supplier for all vehicles and 
equipment used; provide a worker transportation plan, include carpool or rideshare parking 
area(s) in centralized location(s); and no-idle and speed limit policies.  The plan outlines an 
emissions reduction education plan for workers, including information to site workers regarding 
benefits of minimizing idling of internal combustion equipment.  The plan also includes 
procedures and guidelines for optimizing the use of temporary generator sets for heating, 
lighting, tools, and equipment and includes guidelines for reducing internal combustion engine 
idling time, following manufacturer’s recommended maintenance and engine warm-up and cool-
down times, and optimizing generator size given anticipated needs.  After review and revision, if 
needed, of the plan for the Site-Wide Grading phase, the Contractor’s Emissions Reduction Plan 
will be contained in Appendix G of the Final RAWP. 



SECTION 5.8 PERFORMANCE STANDARDS VERIFICATION PLAN  



The Performance Standards Verification Plan (PSVP) for RA-J and Stormwater Pipe Cleaning in 
RA-A presents a detailed description of the post-remedial action verification activities for the 
stormwater pipe cleaning within RA-A and verification (“confirmation sampling”) following the 
soil excavation and removal at RA-J, including a QAPP and FSP.  The PSVP for RA-J and 
Stormwater Pipe Cleaning in RA-A is contained in the Supporting Documents submitted on 
September 15, 2014 (MWH, 2014b). 



The Draft PSVP describes the performance standards and plan for demonstrating the soil remedy 
components (except for verification activities for the stormwater pipe cleaning within RA-A and 
verification sampling following the soil excavation and removal at RA-J) meet the performance 
standards.  The Draft PSVP describes the observations, measurements and monitoring of the ET 
and gamma caps and site-wide stormwater management systems and how the results of those 
activities will be evaluated / compared to the performance standards.  However, note that the 
specific field procedures for the observations, measurements and monitoring are presented in the 
Operation, Maintenance and Monitoring (OM&M) Plan, which includes the Field Sampling Plan 
and Quality Assurance Project Plan.  The Draft PSVP is contained in the Supporting Documents 
submitted with the January 2015 Pre-Final RDR.  On June 3, 2015, FMC received the EPA 
Review Comments on the January 2015 FMC OU Soil Remedy Pre-Final RDR and Draft 
RAWP.  FMC requested a 3-week extension (until July 27, 2015) for re-submittal of the Draft 
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PSVP in order to include the “final status survey” methodology for measuring/confirming that 
after construction the gamma caps will meet the performance standards.  That methodology will 
be included in the revised Draft PSVP.  The final status survey methodology is being developed 
per the findings of the Gamma Cap Performance Evaluation Report Addendum and will take 
EPA’s comments on the GCRA received on July 1, 2015 into consideration prior to resubmission 
of the Draft PSVP.  If EPA approves FMC’s request for an extension, the revised Draft PSVP 
will be submitted with affected text and/or sections shown in yellow highlight no later than July 
27, 2015. 



SECTION 5.9 OPERATION, MONITORING AND MAINTENANCE PLAN 



The Draft OM&M Plan details the visual inspections, measurements and monitoring of the ET 
and gamma caps and site-wide stormwater management systems and engineering controls to 
ensure that their integrity is maintained.  The OM&M Plan describes the individual monitoring 
tasks, schedule, monitoring criteria, and possible maintenance activities that will be performed to 
evaluate / assure that the soil remedy continues to meet the performance standards.  The OM&M 
Plan includes the Field Sampling Plan and Quality Assurance Project Plan for the inspections, 
measurements and monitoring activities.  The Draft OM&M Plan is contained in the Supporting 
Documents submitted with the January 2015 Pre-Final RDR.  On June 3, 2015, FMC received 
the EPA Review Comments on the January 2015 FMC OU Soil Remedy Pre-Final RDR and 
Draft RAWP.  FMC requested a 3-week extension (until July 27, 2015) for re-submittal of the 
Draft OM&M Plan in order to make the significant revisions necessary to address EPA’s 
comments on the Draft OM&M Plan.  If EPA approves FMC’s request for an extension, the 
revised Draft OM&M Plan will be submitted with affected text and/or sections shown in yellow 
highlight no later than July 27, 2015. 
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SECTION 6 HEALTH AND SAFETY PLAN 



Consistent with FMC’s Worldwide Policy on Health, Safety, Security and the Environment, 
FMC fully accepts its responsibility to protect the environment, the public, and the health, safety 
and security of its employees, their families, the communities where the company operates as a 
core value of its business sustainability.  Transparently promoting health, safety, security and 
environment (HSSE) is the responsibility of all FMC employees around the world.  One of the 
company’s guiding principles is striving to eliminate all accidents and injuries, with the objective 
of achieving injury-free workplaces.  Implementation of the HSSE is achieved through 
management and employee engagement, allocation of sufficient human and capital resources, 
and rigorous measurement, review and corrective action systems.  



The FMC Site-Wide Health and Safety Plan (SWHASP, FMC, 2013) was initially transmitted to 
EPA on July 15, 2013 pursuant to the requirements of the RD/RA UOA.  An updated SWHASP 
was provided to EPA on December 27, 2013.  Any future updates to the SWHASP will be 
provided to EPA at the time of revision.  A copy of the December 2013 SWHASP, which is the 
current version, is not included with this RAWP.  The SWHASP was prepared in accordance 
with EPA guidance and the Occupational Safety and Health Administration (OSHA) 
requirements outlined in 29 CFR 1920.  Addenda and/or Job Safety Analyses (JSAs) will be 
prepared as necessary during the RA process to address task-specific health and safety 
procedures.  The SWHASP presents the minimum requirements for all site workers and on-site 
contractors involved with the RA.  The RA Contractor(s) has prepared a task-specific health and 
safety plans that are at least as stringent as those specified in the SWHASP.  The Contractor’s 
HASP, Rev 3 for the project is contained in Appendix H of the January 2015 Draft RAWP. 
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SECTION 7 SOIL REMEDY RD/RA SCHEDULE 



Table 7.1 presents the schedule for submittal and EPA approval of the RD deliverables and the 
RAWP that supported beginning the Site-Wide Grading phase in September 2014 and supports 
initiation of the Capping phase in September 2015 prior to completion / demobilization of the 
Site-Wide Grading Phase.  The schedule also includes a preliminary construction schedule for 
the Capping Phase.  Actual milestone dates are shown in bold font. 



The schedule for submittal of the Final RD Package and Final RAWP is based on FMC submittal 
of the Gamma Performance Evaluation Report Addendum (MWH, 2015b) in June 2015 and 
receipt of EPA comments on that report on July 1, 2015, both of which were necessary steps to 
finalize the design thickness of the gamma cap and select the equipment and procedures for 
performance demonstration measurements that will be detailed in the revised Draft PSVP for the 
soil remedy.   



Table 7.1  Schedule for RD/RA Deliverables to EPA, Construction Schedule for the Site-
Wide Grading Phase and Preliminary Construction Schedule for the Capping Phase 



RD Deliverable / Work Element Date 



Submit Soil Remedy - Design Package; Site-Wide Grading and 
Stormwater Design and Plans submitted at the Pre-final (90%) RD 
level 



March 3, 2014 



EPA Comments on RD Package and Site-Wide Grading and 
Stormwater Design and Plans at the Pre-final (90%) RD level 



May 2, 2014 



Submit Final (100%) RD Package and Draft Remedial Action Work 
Plan for Site-Wide Grading phase 



June 2, 2014 



EPA review of FMC response to comments on Site-Wide Grading 
phase Design, Plans, Specifications and Supporting Documents, and  
EPA Comments on Draft Remedial Action Work Plan for Site-Wide 
Grading phase  



July 10, 2014 



Submit Final Site-Wide Grading Phase Design, Plans, Specifications 
and Supporting Documents, and  
Submit revised Remedial Action Work Plan for Site-Wide Grading 
phase with Contractor prepared plans 



July 18, 2014 



Distribute final ERP to response agencies and schedule meeting(s) August 25, 2014 



EPA approval of Site-Wide Grading Phase Design, Plans, 
Specifications and Supporting Documents and Remedial Action Work 
Plan for Site-Wide Grading phase 



September 5, 2014 



Pre-Construction Inspection and Meeting September 9, 2014 
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RD Deliverable / Work Element Date 



Start of Site-Wide Grading Construction September 22, 2014 



Completion of Site-Wide Grading Construction  
(per Project Overview Bar Chart – 12/10/14 update) 



September 11, 2015 



Submit Soil Remedy Pre-Final RD Package for Gamma and ET Caps 
and Draft RAWP 



January 21, 2015 



EPA Comments on Soil Remedy Pre-Final RD Package and Draft 
RAWP 



May 29, 2015 



Submit Draft Revisions to the Soil Remedy Pre-Final RDR and Draft 
RAWP per EPA Comments 



July 6, 2015 



EPA concurrence / additional comments on the resubmitted Soil 
Remedy Pre-Final RDR and Draft RAWP 



August 3, 2015 



Submit Soil Remedy Final RD Package (Integrates SW Grading, SMS, 
Gamma and ET Caps) 



August 21,2015 



Bid Package Preparation  July 10, 2015 



Evaluate Bids/Recommendation August 10, 2015 



Award Contract for Capping Phase August 21, 2015 



Pre-Construction Inspection and Meeting September 8, 2015 



Start of Construction – Capping Phase September 9, 2015 



Completion of Capping phase Construction Fall of 2016 



CB&I’s Project Overview Bar Chart for the Site-Wide Grading phase, updated on June 9, 2015 
and provided as Figure 7-1 shows the current site-wide grading phase construction schedule.  
The preliminary scheduled duration of the Capping phase from September 2015 to August 2016 
is based on a six (6) day per week construction schedule, an average placement of 5,000 CY of 
soil per day, and a winter construction break commencing in November 2015 and ending in 
March 2016.   
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Activity ID Activity Name Original
Duration



Start Finish



WINTER SHWINTER SHUTDOWN 70 21-Dec-14 A 07-Mar-15 A



WINTER SHWINTER SHUTDOWN 70 21-Dec-14 A 07-Mar-15 A



PLANNING,PLANNING, MOBILIZATION & SITE PREPARATION 337 03-Jun-14 A 23-Sep-15



PLANNINGPLANNING 98 03-Jun-14 A 31-Dec-14 A



MOBILIZATIMOBILIZATION & SITE PREPARATION 256 09-Sep-14 A 23-Sep-15



MAINTENANMAINTENANCE & MANAGEMENT OF COMPANY AND CONTRACTOR F 245 22-Sep-14 A 23-Sep-15



BONDSBONDS 1 18-Sep-14 A 18-Sep-14 A



FUNDS TO FUNDS TO BE RE-ALLOCATED 4 22-Sep-14 A 23-Sep-15



SITE CLEARSITE CLEARENCE ACTIVITIES 84 22-Sep-14 A 23-Feb-15 A



REMOVAL OREMOVAL OF BOLLARDS AT CAR DUMPER 2 22-Sep-14 A 23-Sep-14 A



REMOVAL OREMOVAL OF CAR DUMPER 7 06-Oct-14 A 14-Oct-14 A



REMOVAL OREMOVAL OF GRIZZLY NEAR CAR DUMPER 2 22-Sep-14 A 23-Sep-14 A



REMOVAL OREMOVAL OF RAILROAD TRACKS AND SWITCHES AND INSTALL NEW 7 16-Feb-15 A 23-Feb-15 A



REMOVAL OREMOVAL OF COKE UNLOADING RR TRACKS FROM OLD DUST SILO 32 06-Oct-14 A 28-Nov-14 A



BACKFILLINBACKFILLING OF IWW PIPE INLET 1 12-Dec-14 A 12-Dec-14 A



REMOVAL OREMOVAL OF TREES ALONG FORMER IWW DITCH 50 25-Sep-14 A 03-Dec-14 A



REMOVAL OREMOVAL OF NODULE STOCKPILE FOUNDATION 6 17-Oct-14 A 24-Oct-14 A



REMOVAL OREMOVAL OF KILN FOUNDATIONS 9 06-Oct-14 A 16-Oct-14 A



REMOVAL OREMOVAL OF CHLORINATOR SHACK 3 15-Dec-14 A 19-Dec-14 A



PLUG AND PLUG AND BACKFILL INLETS TO STORMWATER PIPING 2 15-Jan-15 A 16-Jan-15 A



REMOVAL OREMOVAL OF SECTIONS OF COKE UNLOADING RR WITHIN RA C/B 43 07-Nov-14 A 08-Dec-14 A



BACKFILLINBACKFILLING OF FORMER STORAGE PAD AND CONTAINMENT 2 15-Dec-14 A 19-Dec-14 A



REMOVE SOREMOVE SOUTHERN ENDS OF BAPCO RAIL SPURS 4 02-Dec-14 A 05-Dec-14 A



REMOVE RRREMOVE RR TRACKS, TRUNCATE TRACK N OF RA-A / RA-C BOUNDR 32 29-Oct-14 A 21-Jan-15 A



REMOVAL OREMOVAL OF BOX CULVERT AND SLAG BRIDGE NORTH OF RA-D 3 14-Oct-14 A 17-Oct-14 A



MONITORINMONITORING WELL ABANDONMENT 9 12-Nov-14 A 21-Nov-14 A



ABANDONMABANDONMENT OF FORMER RCRA WELLS IN RA-C/D 2 20-Nov-14 A 21-Nov-14 A



ABANDONMABANDONMENT OF FORMER CERCLA WELLS IN RA-C/D 2 12-Nov-14 A 14-Nov-14 A



ABANDONMABANDONMENT OF FORMER CERCLA WELLS IN RA-A 2 15-Nov-14 A 19-Nov-14 A



INTEGRATIOINTEGRATION OF RCRA MONITORING SYSTEMS 170 12-Nov-14 A 17-Aug-15



RAISING OFRAISING OF RCRA WELLS (172, 180, 104, 114, 131, 168, 115, 155, 156, 15 169 14-Nov-14 A 17-Aug-15



RAISING OFRAISING OF RCRA WELLS (108, 121, 122, 123) 164 13-Nov-14 A 10-Aug-15



RAISING OFRAISING OF CERCLA WELLS IN RA-C (134, 151, 159) 168 12-Nov-14 A 14-Aug-15



RAISING OFRAISING OF CERCLA WELLS IN RA-E/G (136, 143, 145) 168 14-Nov-14 A 15-Aug-15



RAISING OFRAISING OF POND 8S ET SUMP LS-01 3 18-Mar-15 A 17-Apr-15 A



RAISING OFRAISING OF POND 8E LACERS SUMP 2 18-Mar-15 A 17-Apr-15 A



RAISING OFRAISING OF PHASE IV PONDS ET SUMPS 4 01-Jun-15 04-Jun-15



RAISING OFRAISING OF POND 15S LCDRS SUMPS 4 09-Apr-15 A 02-Jun-15



STORMSEWSTORMSEWER CLEAINING, ABANDONMENT, AND VIDEO SURVEY 13 04-May-15 A 17-Jun-15



STORMSEWSTORMSEWER CLEANING, ABANDONMENT AND VIDEO SURVEY 13 04-May-15 A 17-Jun-15



RE-SEQUENRE-SEQUENCE EARTHWORK 227 25-Sep-14 A 17-Sep-15



May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb



2014 2015 2016 2017



07-Mar-15 A, WINTER SHUTDOWN



07-Mar-15 A, WINTER SHUTDOWN



23-Sep-15, PLANNING, MOBILIZATION & SITE PREPARATION



31-Dec-14 A, PLANNING



23-Sep-15, MOBILIZATION & SITE PREPARATION



23-Sep-15, MAINTENANCE & MANAGEMENT OF COMPANY AND CONTRACTOR FACILTIES



18-Sep-14 A, BONDS



23-Sep-15, FUNDS TO BE RE-ALLOCATED



23-Feb-15 A, SITE CLEARENCE ACTIVITIES



23-Sep-14 A, REMOVAL OF BOLLARDS AT CAR DUMPER



14-Oct-14 A, REMOVAL OF CAR DUMPER



23-Sep-14 A, REMOVAL OF GRIZZLY NEAR CAR DUMPER



23-Feb-15 A, REMOVAL OF RAILROAD TRACKS AND SWITCHES AND INSTALL NEW DEAD MEN AT TRACK TERMINUS



28-Nov-14 A, REMOVAL OF COKE UNLOADING RR TRACKS FROM OLD DUST SILO TO EAST END OF TRACKS



12-Dec-14 A, BACKFILLING OF IWW PIPE INLET



03-Dec-14 A, REMOVAL OF TREES ALONG FORMER IWW DITCH



24-Oct-14 A, REMOVAL OF NODULE STOCKPILE FOUNDATION



16-Oct-14 A, REMOVAL OF KILN FOUNDATIONS



19-Dec-14 A, REMOVAL OF CHLORINATOR SHACK



16-Jan-15 A, PLUG AND BACKFILL INLETS TO STORMWATER PIPING



08-Dec-14 A, REMOVAL OF SECTIONS OF COKE UNLOADING RR WITHIN RA C/B



19-Dec-14 A, BACKFILLING OF FORMER STORAGE PAD AND CONTAINMENT



05-Dec-14 A, REMOVE SOUTHERN ENDS OF BAPCO RAIL SPURS



21-Jan-15 A, REMOVE RR TRACKS, TRUNCATE TRACK N OF RA-A / RA-C BOUNDRY



17-Oct-14 A, REMOVAL OF BOX CULVERT AND SLAG BRIDGE NORTH OF RA-D



21-Nov-14 A, MONITORING WELL ABANDONMENT



21-Nov-14 A, ABANDONMENT OF FORMER RCRA WELLS IN RA-C/D



14-Nov-14 A, ABANDONMENT OF FORMER CERCLA WELLS IN RA-C/D



19-Nov-14 A, ABANDONMENT OF FORMER CERCLA WELLS IN RA-A



17-Aug-15, INTEGRATION OF RCRA MONITORING SYSTEMS



17-Aug-15, RAISING OF RCRA WELLS (172, 180, 104, 114, 131, 168, 115, 155, 156, 157)



10-Aug-15, RAISING OF RCRA WELLS (108, 121, 122, 123)



14-Aug-15, RAISING OF CERCLA WELLS IN RA-C (134, 151, 159)



15-Aug-15, RAISING OF CERCLA WELLS IN RA-E/G (136, 143, 145)



17-Apr-15 A, RAISING OF POND 8S ET SUMP LS-01



17-Apr-15 A, RAISING OF POND 8E LACERS SUMP



04-Jun-15, RAISING OF PHASE IV PONDS ET SUMPS



02-Jun-15, RAISING OF POND 15S LCDRS SUMPS



17-Jun-15, STORMSEWER CLEAINING, ABANDONMENT, AND VIDEO SURVEY



17-Jun-15, STORMSEWER CLEANING, ABANDONMENT AND VIDEO SURVEY



17-Sep-15, RE-SEQUENCE EARTHWORK
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Remedial Action Work Plan for Site Wide Grading Phase



Figure 7-1



Project Overview Bar Chart - 06/09/15











Activity ID Activity Name Original
Duration



Start Finish



EXCAVATIOEXCAVATION OF RA-J 149 25-Sep-14 A 02-Jun-15



GRADING OGRADING OF RA-B 84 05-Nov-14 A 18-May-15 A



GRADING OGRADING OF RA-C 142 04-Oct-14 A 13-Jun-15



GRADING OGRADING OF RA-D (WEST) 7 10-Jul-15 17-Jul-15



GRADING OGRADING OF RA-D (EAST) 82 27-Mar-15 A 23-Jun-15



GRADING OGRADING OF RA-D (NORTH) 50 20-May-15 A 04-Jun-15



GRADING OGRADING OF RA-E (NORTH) 103 09-Apr-15 A 08-Jul-15



GRADING OGRADING OF RA-E (SOUTH) 63 15-Oct-14 A 11-Nov-14 A



GRADING OGRADING OF RA-F 216 08-Oct-14 A 21-Aug-15



GRADING OGRADING OF RA-F3 87 25-Mar-15 A 14-Jul-15



GRADING OGRADING OF RA-G (NORTH) 61 19-Mar-15 A 03-Jun-15



GRADING OGRADING OF RA-G (SOUTH) 45 09-Oct-14 A 03-Dec-14 A



GRADING OGRADING OF RA-H (EAST) 1 25-Nov-14 A 26-Nov-14 A



GRADING OGRADING OF RA-H (WEST) 84 08-Oct-14 A 27-Mar-15 A



GRADING OGRADING OF RA-K 1 13-Jun-15 13-Jun-15



EXCAVATIOEXCAVATION OF DETENTION POND 1 3 07-Jul-15 09-Jul-15



EXCAVATIOEXCAVATION OF DETENTION POND 2 7 05-Jun-15 12-Jun-15



EXCAVATIOEXCAVATION OF DETENTION POND 4 1 24-Jun-15 24-Jun-15



EXCAVATIOEXCAVATION OF DETENTION POND 5 4 03-Dec-14 A 06-Dec-14 A



EXCAVATIOEXCAVATION OF DETENTION POND 7 4 18-May-15 A 21-May-15 A



SCREENINGSCREENING/CRUSHING OPERATION 89 16-Apr-15 A 17-Sep-15



CRUSHED MCRUSHED MATERIAL PLACEMENT 85 20-Apr-15 A 30-Jul-15



EXCAVATIOEXCAVATION RELATED SPREADABLES 69 25-Sep-14 A 21-Aug-15



No BID ITEM No BID ITEM 14 04-May-15 A 19-May-15 A



CONSTRUCCONSTRUCTION SUPPORT ACTIVITIES 257 09-Sep-14 A 23-Sep-15



CONSTRUCCONSTRUCTION QUALITY CONTROL 235 22-Sep-14 A 23-Sep-15



PRE-CONSTPRE-CONSTRUCTION SURVEY 4 09-Sep-14 A 12-Sep-14 A



POST CONSPOST CONSTRUCTION SURVEY 4 19-Sep-15 23-Sep-15



SUPPLEMESUPPLEMENTAL SURVEY SUPPORT 245 22-Sep-14 A 23-Sep-15



ENVIRONMENVIRONMENTAL CONTROLS, MONITORING, AND REPORTING 251 22-Sep-14 A 29-Sep-15



WASTE MANWASTE MANAGMENT 235 22-Sep-14 A 23-Sep-15



CONTROL ACONTROL AND MONITORING OF HAZ SUBSTANCES MITIGATION 235 22-Sep-14 A 23-Sep-15



DUST SUPPDUST SUPPRESSION 245 22-Sep-14 A 23-Sep-15



REPORTINGREPORTING 251 22-Sep-14 A 29-Sep-15



DEMOBILIZDEMOBILIZATION 180 20-Dec-14 A 03-Oct-15



DEMOBILIZADEMOBILIZATION 180 20-Dec-14 A 03-Oct-15



CHANGE DCHANGE DIRECTIVES 165 09-Sep-14 A 26-Sep-15



No BID ITEM No BID ITEM 165 09-Sep-14 A 26-Sep-15



May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb



2014 2015 2016 2017



02-Jun-15, EXCAVATION OF RA-J



18-May-15 A, GRADING OF RA-B



13-Jun-15, GRADING OF RA-C



17-Jul-15, GRADING OF RA-D (WEST)



23-Jun-15, GRADING OF RA-D (EAST)



04-Jun-15, GRADING OF RA-D (NORTH)



08-Jul-15, GRADING OF RA-E (NORTH)



11-Nov-14 A, GRADING OF RA-E (SOUTH)



21-Aug-15, GRADING OF RA-F



14-Jul-15, GRADING OF RA-F3



03-Jun-15, GRADING OF RA-G (NORTH)



03-Dec-14 A, GRADING OF RA-G (SOUTH)



26-Nov-14 A, GRADING OF RA-H (EAST)



27-Mar-15 A, GRADING OF RA-H (WEST)



13-Jun-15, GRADING OF RA-K



09-Jul-15, EXCAVATION OF DETENTION POND 1



12-Jun-15, EXCAVATION OF DETENTION POND 2



24-Jun-15, EXCAVATION OF DETENTION POND 4



06-Dec-14 A, EXCAVATION OF DETENTION POND 5



21-May-15 A, EXCAVATION OF DETENTION POND 7



17-Sep-15, SCREENING/CRUSHING OPERATION



30-Jul-15, CRUSHED MATERIAL PLACEMENT



21-Aug-15, EXCAVATION RELATED SPREADABLES



19-May-15 A, No BID ITEM 



23-Sep-15, CONSTRUCTION SUPPORT ACTIVITIES



23-Sep-15, CONSTRUCTION QUALITY CONTROL



12-Sep-14 A, PRE-CONSTRUCTION SURVEY



23-Sep-15, POST CONSTRUCTION SURVEY



23-Sep-15, SUPPLEMENTAL SURVEY SUPPORT



29-Sep-15, ENVIRONMENTAL CONTROLS, MONITORING, AND REPORTING



23-Sep-15, WASTE MANAGMENT



23-Sep-15, CONTROL AND MONITORING OF HAZ SUBSTANCES MITIGATION



23-Sep-15, DUST SUPPRESSION



29-Sep-15, REPORTING



03-Oct-15, DEMOBILIZATION



03-Oct-15, DEMOBILIZATION



26-Sep-15, CHANGE DIRECTIVES



26-Sep-15, No BID ITEM 
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Draft Remedial Action Work Plan July 2015 
Soil Remedy  



APPENDIX A 



CONTRACTOR’S CONSTRUCTION PLAN AND LIST OF PERMITS 



(PLAN AND LIST FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(PLAN AND LIST FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 











FMC OU



Draft Remedial Action Work Plan July 2015 
Soil Remedy  



APPENDIX B 



CONTRACTOR’S CONSTRUCTION QUALITY CONTROL PLAN 



(CQAP FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(CQAP FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 











FMC OU



Draft Remedial Action Work Plan July 2015 
Soil Remedy  



APPENDIX C 



DUST CONTROL AND AIR MONITORING PLAN (REV 1.0) 











FMC OU



Draft Remedial Action Work Plan July 2015 
Soil Remedy  



APPENDIX D 



CONTRACTOR’S STORMWATER POLLUTION PREVENTION PLAN 



(SWPPP FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(SWPPP FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 











FMC OU



Draft Remedial Action Work Plan July 2015 
Soil Remedy  



APPENDIX E 



CONTRACTOR’S MATERIALS MANAGEMENT PLAN 



(PLAN FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(PLAN FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 











  FMC OU 



   



Draft Remedial Action Work Plan  July 2015 
Soil Remedy  



 



 



 



 



 



 



APPENDIX F 



CONTRACTOR’S WATER MANAGEMENT PLAN 



(PLAN FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(PLAN FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 



 



  











  FMC OU 



   



Draft Remedial Action Work Plan  July 2015 
Soil Remedy  



 



 



 



 



 



 



APPENDIX G 



CONTRACTOR’S EMISSION REDUCTION PLAN 



(PLAN FOR SWG PHASE INCLUDED IN RAWP FOR SWG PHASE [SEP 2015]) 



(PLAN FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 
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Draft Remedial Action Work Plan  July 2015 
Soil Remedy  



 



 



 



 



 



 



APPENDIX H 



CONTRACTOR’S HEALTH AND SAFETY PLAN 



(CB&I HASP, REV 3) 



(HASP FOR CAPPING PHASE TO BE PROVIDED BY CONTRACTOR) 
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Cell: (208) 241-8216
Rob.J.Hartman@mwhglobal.com
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From: Williams, Jonathan
To: Greutert, Ed [USA]
Cc: McDonnell, Kimberlee
Subject: FW: FMC Response to EPA Comments and Revised Pre-Final RDR and Draft RAWP for the Soil Remedy
Date: Tuesday, July 14, 2015 11:36:15 AM
Attachments: 2015-07-06 FMC transmittal RTC and Pre-Final RDR and Draft RAWP - Rev July 2015.pdf


2015-07-06 FMC Response to EPA Coments on the Jan 2015 Pre-Final Eng Design Submittlal.pdf
2015-07-06 FMC OU Pre-Final Remedial Design Report - Soil Remedy - Rev July 2015.pdf


It appears you’re not on the cc list.  Did Rob send to BAH separately?
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Monday, July 06, 2015 3:19 PM
To: Williams, Jonathan
Cc: Doug Tanner; Scott.Miller@deq.idaho.gov; Kelly Wright (kwright@sbtribes.com);
 susanh@ida.net; Marguerite Carpenter
Subject: FMC Response to EPA Comments and Revised Pre-Final RDR and Draft RAWP for the Soil
 Remedy
 
Jonathan:
 
On behalf of FMC Corporation, a transmittal letter and FMC response to EPA Comments
 on the Pre-Final Remedial Design Submittal for the Soil Remedy, and revised Pre-Final
 Remedial Design Report for the Soil remedy are attached.  The revised Draft Remedial
 Action Work Plan for the Soil Remedy will be attached in a second email due to file size.
 
Please call Marjo Carpenter at (215) 299-6210 or me at (801) 617-3256 if you have any
 questions.  Thank you,
 
Rob J. Hartman
MWH Americas, Inc.
Direct: (801) 617-3256
Fax: (801) 617-4200
Cell: (208) 241-8216
Rob.J.Hartman@mwhglobal.com
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 FMC Corporation  



 1735 Market Street  



 Philadelphia PA 19103 



FMC Corporation 215.299.6000 phone  



 215.299.6947 fax 
  
 www.fmc.com  



Via email 
 
 
July 6, 2015 
 
Jonathan Williams 
Remedial Project Manager, Superfund Program 
US EPA, Region 10 
1200 Sixth Avenue, Suite 900 
Seattle, WA 98101 
 
RE: FMC Operable Unit of the Eastern Michaud Flats Superfund Site 
 Unilateral Administrative Order for Remedial Design and Remedial Action 
 Docket No. CERCLA-10-2013-0116 
 FMC Response to EPA Comments on the Pre-Final Remedial Design Submittal for the 



Soil Remedy and Revised Pre-Final Remedial Design Report and Draft Remedial 
Action Work Plan for the Soil Remedy 
 



Dear Mr. Williams: 
 
FMC Corporation (FMC) has reviewed the EPA Review Comments on the January 2015 FMC OU 
Soil Remedy Pre-Final Remedial Design Report (RDR) and Draft Remedial Action Work Plan 
(RAWP), dated and received by FMC on June 3, 2015, which were developed in coordination with 
the Idaho Department of Environmental Quality and the Shoshone-Bannock Tribes.  FMC’s 
responses to those comments are attached.  Pursuant to EPA’s email transmittal of its comments on 
the Pre-Final RDR and Draft RAWP, FMC is submitting the response to comments and the revised 
Pre-Final RDR and Draft RAWP on July 6, 2015 (the first business day 30 days after FMC’s receipt 
of EPA’s comments). 
 
As described in my July 2, 2015 email to you, FMC is submitting the responses to EPA’s comments 
and revised Pre-Final RDR and Draft RAWP with affected text and/or sections shown in yellow 
highlight.  Electronic files for the highlighted version (yellow highlighting on all text added / 
revised) of the Pre-Final RDR and Draft RAWP, July 2015, are attached for your review.   
 
Based on FMC’s review and responses to EPA’s comments on the Pre-Final RDR specific to the ET 
cap design and following EPA review of FMC’s responses to the EPA’s Specific Comments A.4, 
A.5 and A.6 relevant to the ET cap design, FMC requests EPA approval for FMC to proceed with 
construction of the ET caps per the January 2015 Pre-Final RDR.  FMC acknowledges that there are 
outstanding EPA comments on the Draft Performance Standards Verification Plan (PSVP) and 
Draft Operation, Monitoring and Maintenance Plan (OM&M Plan) related to the ET caps.  Those 
comments will be resolved as described below; however, the construction of the ET caps can 
proceed during comment resolution and finalization of the PSVP and OM&M Plan, as described 
below.  
 











 
Mr. Jonathan Williams 
July 6, 2015 
Page 2 
 
 
 
 



  



In my July 2 email, FMC requested a 3-week extension (until July 27, 2015) for re-submittal of the 
Draft PSVP and Draft OM&M Plan.  Based on EPA’s June 3, 2015 comments, those revisions are 
more substantial and, more importantly, FMC is developing the PSVP “final status survey” 
methodology for measuring/confirming that after construction the gamma caps will meet the RAO.  
That methodology will be included in the revised Draft PSVP.  The final status survey methodology 
is being developed per the findings of the Gamma Cap Performance Evaluation Report Addendum 
(GCRA), June 2015, and will take EPA’s comments on the GCRA received on July 1, 2015 into 
consideration prior to resubmission of the Draft PSVP.  If EPA approves FMC’s request for an 
extension, the revised Draft PSVP and Draft OM&M Plan will be submitted with affected text 
and/or sections shown in yellow highlight no later than July 27, 2015. 
 
Following EPA review of the revised Pre-Final RDR, revised Draft RAWP, and the revised Drafts 
of the PSVP and OM&M Plan, and resolution of any outstanding comments on those documents, 
FMC will prepare the Final Engineering Design Submittal (RDR and Appendices including 
Drawings), Final RAWP and Supporting Documents (e.g., ERP, PSVP, OM&M Plan) in electronic 
and hardcopy formats for EPA review and approval.   
 
Please contact me at (215) 299-6210 if you have questions regarding this information. 
 
Sincerely, 
 



 
 



Marjo Carpenter, PhD 
Project Coordinator 
Associate Director, EHS Remediation 
FMC Corporation 
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cc: (as required under the UAO and as directed by EPA) 
Doug Tanner, IDEQ 
Scott Miller, IDEQ 
Kelly Wright, Shoshone-Bannock Tribes 
Susan Hanson, Shoshone-Bannock Tribes  



 













   



FMC Response to EPA Comments on  1 July 6, 2015 
Pre-Final RDR and Draft RAWP 



 
FMC Response to EPA June 3, 2105 Review Comments on the Pre-Final Remedial Design 



Report and Draft Remedial Action Work Plan 
July 6, 2015 



  
 



June 3, 2015 



 
EPA REVIEW COMMENTS ON THE FMC OU SOIL 



REMEDY 
PRE-FINAL REMEDIAL DESIGN REPORT AND DRAFT REMEDIAL ACTION WORK PLAN 



Dated January 2015 
 
 



FMC OU UAO for RD/RA, EPA Docket No. CERCLA 10-2013-0116 
Eastern Michaud Flats CERCLA Site 



 
 



A. Comments on the Pre-Final Remedial Design Report (RDR) 



 
1. Table 2.4, Page 2-15:  Typical concentrations of soil contaminants in source materials 



are shown along with the 95th UCL of background concentrations 
a. This table should include total phosphorous. 
b. The rationale for comparing typical source material concentrations with 



“background” levels should be included. 
c. The source(s) of information used to populate the table need to be cited and referenced. 



 
FMC Response:  Table 2.4 in the Pre-Final RDR (January 2015) is identical to Table 3 
in the IRODA for the FMC OU.  Per FMC’s comments on Table 3 in the EPA Proposed 
Plan for the FMC OU and EPA’s response in the IRODA Responsiveness Summary: 



 
“FMC Specific Comment 40: Table 3, “Typical levels and Concentrations of Contaminants 
of Concern Present in Source Materials.” The data sources for the values presented in this 
table should be identified as a footnote to the table. The 95th UCL Background Concentration 
column appears to be based on the SRI Addendum Table 3-1 Composite 0-2” 95UCL values, 
with the exception of polonium-210 and potassium-40 that were not included on the SRI Table 
3-1. The source of these values should be provided. As an alternative to revising this table, 
replace the table with the original source tables. In addition, phosphine is a gas and should be 
quantified not as “mg/kg” but as “ppmV.” Further, the “reported” upper phosphine “range” 
of 1 “mg/kg” is not supported by the findings of the Site-Wide Gas Assessment Report for the 
FMC Plant OU. The Table should be revised as follows to be consistent with the findings 
described in Summary of Results for the CERCLA Remedial Areas in the Site-Wide Gas 
Assessment Report for the FMC Plant OU: 











   



FMC Response to EPA Comments on  2 July 6, 2015 
Pre-Final RDR and Draft RAWP 



 All of the 107 results from the surface scans at RA-D, underground piping at RA-
C, the traverse along the slag pile at RA-F1, and the bottom of the slag pit at RA-
B were 0.00 ppm PH3. 



 The majority of the soil gas sampling results, 383 of 420 total recorded readings 
(over 90%), were 0.00 ppm PH3 and none of the readings were above the OSHA 8-
hour TWA PEL of 0.30 ppm PH3. Non-zero (>0.00 ppm) readings were only 
recorded on all five (5) sampling days at the soil gas probe at RA-C Pond 10S #3, 
low level PH3 readings (below 0.05 ppm PH3) were not reproduced on all five days 
at all of the others soil gas probes. 



 
EPA Response to (FMC) Specific Comment 40: The 95 UCL background concentrations 
for polonium-210 and potassium-40 were collected from Table 1 of Field Modification #14 
– Revision 2, SRI Work Plan Addendum D, FMC Plant OU, October 22, 2008. Polonium-
210 and potassium-40 were not analyzed as part of the SRI Addendum background study. 
Therefore the 95 UCL background values for polonium-210 and potassium-40 were 
obtained from data collected during the RI. 



 
FMC Response (Continued): The title of Table 2.4 now includes a direct reference to 
IRODA Table 3 as the source of the table.  The following text has been inserted at the 
end of Section 2.3.1 in the Pre-Final Remedial design Report (RDR): 



 
“Table 2.4 presents typical levels and concentrations of COCs in source and waste materials at 
the FMC OU.  In many cases, different materials are mixed, including native soil and slag.  
Table 2.4 was taken directly from Table 3 in the IRODA except that the units for the 
“reported” upper phosphine “range” of 1 “mg/kg” in IRODA Table 3 has been corrected to 
ppmV.  As FMC commented on the Proposed Plan for the FMC OU (Proposed Plan; EPA, 
2011), the upper phosphine “range” of 1 “mg/kg” is not supported by the findings of the Site-
Wide Gas Assessment Report for the FMC Plant OU. The “typical” levels/concentrations in 
source materials for the organic constituents appear to be the exposure point concentrations 
(EPCs) from Table 4-55 in the SRI Report.  The range of hydrocarbon levels in coke appears 
to be taken from the SRI Report; however, those values are not contained in a specific table in 
the SRI Report.  



FMC also noted in its comments on the Proposed Plan that the 95th UCL Background 
Concentration column appears to be based on the SRI Addendum Table 3-1 Composite 0-2” 
95UCL values, with the exception of polonium-210 and potassium-40 that were not included 
on the SRI Table 3-1. In its response to FMC’s comment, EPA stated that “the 95 UCL 
background concentrations for polonium-210 and potassium-40 were collected from Table 1 
of Field Modification #14 – Revision 2, SRI Work Plan Addendum D, FMC Plant OU, 
October 22, 2008. Polonium-210 and potassium-40 were not analyzed as part of the SRI 
Addendum background study. Therefore the 95 UCL background values for polonium-210 and 
potassium-40 were obtained from data collected during the RI.” 
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FMC Response (Continued): Total phosphorus is not a soil contaminant of concern 
(COC) at the FMC OU and EPA did not request or require the SRI fill characterization 
samples to be analyzed for total phosphorus.  Therefore, total phosphorus 
concentrations are not contained in SRI Report Table 4-55 (the source of the inorganic 
constituent values in IRODA Table 3) and similarly not included in IRODA Table 3 or on 
Table 2.4 of the Pre-Final RDR.    
 
2. Section 2.3.3 and Table 2.5:   This section needs to be consistent with EPA comments 



of May 1, 2015 on the Groundwater Remedy Preliminary RD submittal. 



 
FMC Response:  There were two EPA comments on Section 2.4 (Nature and Extent of 
Groundwater and Surface Water Contamination) in EPA’s comments, dated May 1, 
2015, on the Groundwater Remedy Preliminary Engineering Design Submittal which are 
re-printed below with responses relevant to the Pre-Final RDR for the soil remedy. 
 
4) Section 2.4, Nature and Extent of Groundwater and Surface Water Contamination. The 
updated conceptual site model (CSM) needs to be included in this section. Briefly summarize the 
current CSM including geological cross-sections developed from information acquired during the 
installation of the most recent test extraction and monitoring wells.  
 
FMC Response:  The second paragraph of Section 2.3.2 (Nature and Extent of 
Groundwater and Surface Water Contamination) provides an accurate, albeit high-level, 
summary of the conceptual site model (CSM) for groundwater contaminant migration to 
the Portneuf River.  FMC will expand and provide additional details in the Groundwater 
Remedy Intermediate RDR; however, as this is the RDR for the soil remedy, no 
additional detail appears to be warranted.   
 
5) Section 2.4, Nature and Extent of Groundwater and Surface Water Contamination, page 
2-8 and Table 2.2. The last paragraph of the text and far-right column of Table 2.2 appear to be 
inconsistent with the IRODA Table 8 list of COCs. Also, Table 2.2 appears to only include a 
summary of groundwater quality data through 2008. Summarize historic and recent groundwater 
quality data, and replace Table 2.2 with Table 8 from the IRODA.  
 
FMC Response:  Table 2.5 has been revised to insert Table 8 from the IRODA for the 
FMC OU in the left columns (replacing 1998 ROD Table 36).  The Updated Groundwater 
Comparative Values and Summary of Groundwater results for FMC OU in the right 
columns have been updated through the calendar year 2014 groundwater monitoring 
data.  In addition, the last paragraph of Section 2.3.2 has been revised as follows 
(revisions in yellow highlight): 
 



“The GWCCR concluded that the groundwater quality and the area of EMF-impacted 
groundwater essentially remained unchanged from 1991 through 2010. Table 2.5 combines 
Table 8 from the IRODA with a summary of updated comparative values and recent (2000 to 
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2014) groundwater monitoring results for the FMC OU.  The maximum detected 
concentrations presented in Table 8 from the IRODA are historic maximum detected 
groundwater concentrations from the original 1992 to 1994 Remedial Investigation for the 
Eastern Michaud Flats Site.  As is evident in the column that summarizes the percentage of 
groundwater sample results detected above their respective comparative value in FMC wells 
for all years (since the well was installed and sampling began) though 2014, numerous 
groundwater COCs listed on Table 8 of the IRODA, for example, beryllium, boron, cadmium, 
chromium, nickel, zinc and trichloroethene have rarely (in less than 1% of results) or never 
(0% of results) exceeded their comparative values in groundwater at the FMC OU.  As shown 
in the Maximum Detected Concentration (2000-2014) column, only arsenic, manganese, 
nitrate, elemental phosphorus, selenium, vanadium and total cyanide have been consistently 
detected above their comparative values in groundwater at the FMC OU.  The extent of 
groundwater contamination at the FMC OU is presented on Figure 2-4 which shows the extent 
of arsenic concentrations in shallow groundwater above the comparative value.  Groundwater 
concentrations of the other COCs above their comparative values are coextensive with or 
located within smaller areas of the overall arsenic groundwater plume (GWCCR, 2009).” 



3. Site-wide Grading Material Balance 
 



Section 4.2.2 of the Pre-Final RDR discusses site-wide grading needed to minimize design 
slopes and promote appropriate surface water drainage.  Table 4.3 of the RDR presents 
estimated cut and fill volumes for each of the remediation areas (RAs).  Volumes in this 
table have been adjusted between the June 2014 and January 2015 versions of the report, 
and several concerns have been identified. 



 
a. Previous estimates suggested a net surplus of general fill in the range of 979,500 cubic 



yards, but updated numbers now indicate a general fill deficit of roughly 184,000 cubic 
yards.  The revised Pre-Final RDR should discuss the reason for estimate adjustments, 
specifically noting whether the net deficit is the result of unexpected discovery of P4 in 
soil across the RAs, and whether additional significant shortfalls are expected in 
available general fill material. 



 
FMC Response: The difference in the net volumes between the September 2014 
and January 2015 RDRs for the soil remedy were due to further adjustments to 
balance the cut/fill quantities for the site-wide grading.  Table 4.3 is a summary of 
the AutoCAD Civil 3D calculated volumes based on the 2014 aerial topographic 
surface and the designed surface.  The Civil 3D calculated volumes are estimates 
based on a 1:1 ratio between cut and fill volumes, that is, 1 cubic yard (CY) of cut is 
equivalent to 1 CY of fill placed.  In reality there is some variability in this ratio. 
Furthermore, the design drawings (Appendix A) govern the site-wide grading and 
not Table 4.3.  Even if the table were forced to sum to a zero net balance, the actual 
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cut/fill would be different.  Thus, the grading design for the valley of RA-F (the valley 
between the east and west slag piles) provides the contractor with an approximate 
configuration for the final graded surface of RA-F to account for the actual, final 
cut/fill to achieve the grading design specified on the drawings.  Although the 
January 2015 submittal indicates a cut deficit of 184,000 CY, this is a small fraction 
(less than 1%) of the total slag that is located in RA-F which is estimated to be 
approximately 20,000,000 CY.  Since over half of the cut and fill for the project is 
generated from or placed in RA-F, the perceived cut deficit will have a minimum 
impact on the final grading design for the RA-F valley.  The information contained in 
this response has been added to the text in Section 4.2.2 of the RDR. 
 
With respect to the reference to Undocumented Subgrade Condition (USC) 
materials, as referenced in FMC’s white paper titled Management and Disposition of 
Undocumented Subgrade Condition P4-Contaminated Materials, submitted to EPA 
on May 18, 2015, the estimated total volume of USC material is 659 CY.  This 
represents an insignificant 0.03% of the total volume of fill excavated / hauled / 
graded (over 2,100,000 CY of site fill had been moved as of May 9, 2015).  The 
additional minor volumes of USC materials encountered since then remain an 
insignificant percentage of the total volume of the fill material that has been moved 
as part of the site-wide grading.  No revision to the RDR is warranted to address this 
part of the comment. 



 



b. The text of Section 4.2.2 (page 4-6) states that “if additional fill material is needed to 
achieve the design grade in any RA, that material will be cut from the valley in the 
center of RA-F.” Given that a net deficit of 184,000 cubic yards is already anticipated, 
it is unclear why the estimated fill volume to be cut from RA-F was reduced by 
approximately 252,000 cubic yards.  FMC should reaffirm that RA-F can adequately 
provide the required general fill material. 



 
FMC Response: The statement identified above was meant to reiterate that the 
design assumption of a 1:1 ratio on cut to fill was used for the purposes of the site-
wide grading design.  Some variances in actual values can be expected, but will not 
impact the grading in any RAs other than the RA-F valley.  As previously discussed, 
RA-F covers a very large area and contains the majority of slag on the site.  Any 
additional cut and fill required to be obtained or placed within RA-F will have a 
minimal impact on the final grades of the RA-F valley.  The revisions described in 
response to EPA specific comment A.4.a. above and the revisions to Section 4.2.2 
are responsive to this comment. 



 
c. Section 4.2.2 states that RA-based redistribution of soil will obviate the need to use soil 



from the Western Undeveloped Area (WUA) as grading material. However, if the net 
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deficit cannot be filled using RA soils, FMC may need to expand the WUA excavation. 
Figure 4-1 of the Remedial Action Work Plan (RAWP) shows that only a portion of the 
WUA is currently slated for use as a borrow source. Current estimates suggest that 2.4 
million cubic yards of soil (silt) are available at the WUA, as compared to the required 
soil volume of 1.3 million cubic yards for cap construction.  However, additional borrow 
soil may also be needed to eliminate the general fill deficit (discussed above), for 
construction of a vegetative/sacrificial erosion layer on the gamma caps (discussed in 
other comments), and/or to replace lost topsoil following erosion/storm events.  Figure 
4- 1 of the RAWP suggests that a large volume of additional material may be accessible 
at the WUA.  Expand the revised Pre-Final RDR to confirm that sufficient soil is 
available at the WUA to meet these additional needs. 



 
FMC Response: The currently estimated cut deficit of 184,000 CY represents a 
small fraction of the total slag in RA-F (less than 1%), estimated to be approximately 
20,000,000 CY.  Hence, any additional cut can easily be obtained from RA-F without 
materially impacting the final grades within the RA-F valley.  Therefore, additional 
borrow soil from the WUA will not be required for this portion of the site-wide grading 
phase.  However, based on the borrow source availability assessment for the WUA, 
the WUA easily has sufficient soil to address erosion loss and if necessary 
incorporation of an erosion layer on the gamma caps, as approximately half of the 
available soil is not slated for use. Based on this analysis, additional justification on 
the availability of borrow soil is not warranted. 



 
d. The second paragraph of Section 4.2.2 on the Pre-Final RDR does not adequately cover 



disposition of surplus cut that may be generated during grading.  Although it appears 
that this scenario is unlikely, the RDR should clarify that any surplus material will be 
redistributed within RA-F as originally planned, or specify alternate plans for its 
disposition.  The RDR should also confirm that surplus fill from the RAs will not be 
incorporated into the ET or gamma caps. 



 
FMC Response:  Any surplus cut generated during the site-wide grading phase will 
be redistributed within the RA-F valley.  The revisions described in response to EPA 
specific comment 4.a. above are responsive to this comment. 
 



4. Soil Losses – ET Caps 
 
The current ET cap design calls for placement of a six-inch thick layer of topsoil atop the 24- 
inch soil moisture storage layer. The topsoil cover will be seeded and vegetated to minimize 
erosion and negative impacts on the underlying moisture storage layer. However, Section 5.3.3 
of the Pre-Final RDR notes that the ET covers may be subjected to approximately 3.0 inches of 
soil erosion over the predicted 500-year performance period. Thus, the ET cap’s design 
thickness is not expected to be maintained in perpetuity.  To ensure maintenance of healthy 
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vegetation on the ET caps, FMC should consider increasing the planned thickness of the topsoil 
layer to include an appropriate buffer.  Alternatively, the OM&M plan may be revised to 
include procedures for (1) periodically measuring topsoil thickness, (2) assessing the quality and 
quantity of vegetation on the cap, and (3) replacing topsoil as needed to maintain minimum cap 
design thicknesses. 



 



FMC Response:  The design of the ET cover currently consists of a 24-inch water 
storage layer and a 6-inch topsoil/erosion control layer for a total cover thickness of 
30-inches.  The results of the soil loss calculations indicated that up to 3-inches of 
total soil loss could be expected over a 500-year period.  Therefore, the 6-inch 
topsoil thickness included in the design of the ET cover is twice as much as required 
for the topsoil/erosion control layer based on the soil loss calculations.  Section 
3.1.1.2 of the OM&M Plan requires annual monitoring of topsoil thickness and also 
requires that if 50% of the measurements have soil loss of 2-inches or more, the 
entire cap surface will be surveyed and compared to the as-built ET cap.  If more 
than 50% of the ET cap surface shows 2-inches or more of loss below the as-built 
surface, additional topsoil will be placed on the cap. As described in FMC’s response 
to EPA Specific Comment D.3.e. below, the PSVP, the OM&M Plan, the Quality 
Assurance Project Plan (QAPP), and the Field Sampling Plan (FSP) will be revised 
to uniformly reflect the trigger level of 2-inches or more of soil loss as measured by 
soil thickness measurements on the ET caps compared to the as-built ET cap.   



 
In addition to the water holding capacity of the borrow soil the contractor should 
consider agronomic factors.  Will this soil support the proposed plants at the proposed 
density? 
Would blending organic matter into the soil facilitate more rapid vegetation? The 
contractor might also consider using an admixture of non-slag gravel in the final lift of the 
cover soil. The U.S. Department of Energy (DOE, 2006) found this useful when building 
soil covers in arid climates both for long-term erosion control and to enhance plant 
growth. 
 



FMC Response:  Agronomic testing of the borrow soil for the ET cap was performed 
as part of the Data Gap Investigation.  The results of the agronomic testing were 
used to develop the recommended seed and fertilizer specifications presented in 
Specification 02930 – Seeding.  It should be noted that both the fertilizer and 
seeding design was developed in consultation with Dr. Ed Redente of Redente 
Ecological Consultants who is a nationally recognized expert in land reclamation and 
revegetation in the semi-arid Intermountain West.  Given the areal extent of the ET 
caps and volume of topsoil required, incorporation of non-slag gravel was 
determined to be cost prohibitive.  Also given the low design grades of the ET caps 
(most of the ET covers have an approximately 3% slope, the soil loss calculations 
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are deemed to be conservative. Incorporation of a gravel admix in the surficial soil 
layer therefore was determined to be not warranted.  No changes to the design basis 
or the RDR are warranted.  



 
5. Soil Losses and Protective Layering – Gamma Cap 



 



NOTE: The comments concerning the gamma cap are assuming that the minimum 
required final design cap thickness will be 12 inches.  This issue is not yet resolved.  
The final design cap thickness may be influenced by the findings of the Gamma Cap 
Addendum Report, which has not yet been received and reviewed by EPA, DEQ, and 
the Tribes. 



 
The erosion control methods described for the gamma cap are not sufficient to ensure that 
the protective functions of the nominal 12-inch gamma cap will not be compromised by 
erosion. FMC should ensure long-term protection of the gamma cap.  Consideration should 
be given to the installation of an additional protective soil cap on top of the nominally 12-
inch thick gamma cap.  This would protect the gamma cap and could also provide adequate 
root space for vegetation, avoiding the need to use the gamma cap itself for root space.  
 



FMC Response:  FMC will demonstrate and maintain the long-term protectiveness 
of the gamma and ET caps through implementation of the Performances Standard 
Verification Plan (PSVP) and Operation, Monitoring and Maintenance Plan (OM&M 
Plan) for the soil remedy.  The test soil cover and revegetation test area on the 
northwestern portion of the slag pile demonstrates that a 12-inch soil thickness is 
adequate to support vegetation on the 12-inch soil test plot.    
 
A significant acreage of the RAs that will receive gamma caps, particularly RA-A and 
RA-G north, are flat-lying and very little water erosion would be predicted in those 
RAs.  Based on the soil loss calculations, it is anticipated that the majority of soil loss 
would occur over the first few years while vegetation is being established.  To 
address this concern, erosion control blankets will be installed on all 4:1 slopes on 
areas receiving gamma caps, particularly the exterior slopes of RA-F and RA-G 
south, to prevent erosion while vegetation is being established.  Erosion control 
blankets are a recognized method for preventing erosion during vegetation 
establishment.  The design life of the erosion control blanket is 24-months, which 
should provide adequate time for vegetation establishment.  In addition to protecting 
the gamma cap slopes from erosion from sheet and concentrated stormwater flows, 
the erosion control blanket has the added benefit of increasing moisture storage for 
seed germination as well as providing an additional organic source as the blanket 
biodegrades.   
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To address EPA’s concern related to soil loss, cap (soil) thickness measurements as 
a monitoring element for the gamma caps will be added to the OM&M Plan. The 
revised Draft OM&M Plan will be expanded to include and describe Action Triggers / 
Unacceptable Conditions and Response Actions.  



 
Section 5.5.2 of the Pre-Final RDR notes that following placement of the soil cover, the 
cover will be tilled to a depth of 6 inches in preparation for seeding.  Because the draft 
design of the gamma cap is only 12 inches thick (compacted), the 6-inch tilling represents a 
substantial fraction of the cap thickness for gamma areas.  The revised Pre-Final RDR 
should evaluate the impact of tilling and seeding on the effectiveness of the gamma cap for 
shielding gamma radiation exposures. 
 
FMC Response:  Section 5.5.3 of the RDR and Specification 02930 (Seeding) 
have been revised to more clearly state that tilling is only required in areas that are 
over-compacted during construction.  In over-compacted areas, tilling is specified to 
decrease compaction back to the 85% of the maximum dry density (MDD) design 
specification to facilitate vegetation of the final caps.  The Gamma Cap Addendum 
Study test cap was constructed to the designed 85% of the MDD specification so 
that, where needed, the post-tilling soil density will meet the intended installed 
thickness and density of the designed gamma cap. 
 
a. Soil loss calculations (Section 5.3.3) indicate more than 4 inches erosion of the 



nominally 12-inch gamma cap during the 500-year performance period.  In the case of 
ET caps, this erosion control is addressed by the addition of an extra 6 inches of soil to 
the ET cover soil. For the gamma cap, however, short-term gamma cap erosion losses 
are addressed in Section 5.3.5 only by way of erosion control blankets. 



 
FMC Response:  As discussed above, erosion control blankets are a recognized 
method for controlling erosion while establishment of vegetation is occurring.  Once 
vegetation is established, sufficient vegetation will be present to anchor and shelter 
the soil from wind and water (runoff) erosion loss.  The soil loss calculations 
assumed a 4:1 slope for the entire surface of the ET caps (and would have 
assumed the same slope for the entire surface of the gamma caps) to provide a 
very conservative estimate of soil loss on the ET and gamma caps.  As noted 
above, a significant acreage of the gamma caps is on flat-lying RAs.  Regardless, 
the revised Draft OM&M Plan will be revised to include cap soil thickness 
measurements as well as Action Triggers/Unacceptable Conditions and required 
response actions to address potential soil erosion loss on gamma covers. 



 
b. From the standpoint of cap design, the nominal 12-inch thick gamma cap serves a 
primary function of controlling radiation levels. The design gamma cap thickness has no 
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allowance for erosion built in.  Any erosion of the nominal 12-inch shielding would 
effectively compromise the cap design and would be unacceptable.  For this reason, most 
caps designed for long-lived radioactive materials include an additional soil cover that 
either prevents erosion (e.g., rip rap) or consists of a sacrificial soil layer to help prevent 
long-term erosion of the protective layer.  The proposed erosion control blankets only 
provide slope protection for the short term. 
 
FMC Response:  Please refer to FMC’s response to EPA Specific Comment A.5.a. 
above. 



 
c. Conceptual cap designs usually include a “surface layer” for vegetation on top of a 



“protection layer” (EPA, 2004).  They can be the same material but serve different 
functions.  In the context of the gamma cap design, the “gamma cap” is the protection 
layer whose function is to provide shielding.  The Pre-Final RDR proposes that the 
gamma cap do double duty as both the protection and surface layers.  Given the 
important function of the gamma cap, the revised Pre-Final RDR should explain why it 
should not be covered by a separate “surface layer” whose purpose is to support 
vegetation and help minimize erosion. 



 
FMC Response:  As described in FMC’s response to EPA Specific Comment 5. 
above, FMC will demonstrate and maintain the long-term protectiveness of the 
gamma and ET caps through implementation of the Performances Standard 
Verification Plan (PSVP) and Operation, Monitoring and Maintenance Plan (OM&M 
Plan) for the soil remedy.  The test soil cover and revegetation test area on the 
northwestern portion of the slag pile demonstrates that a 12-inch soil thickness is 
adequate to support vegetation that, combined with implementation of the PSVP 
and OM&M Plan, will ensure that the gamma cap continues to meet performance 
standards.    



 
A significant acreage of the RAs that will receive gamma caps, particularly RA-A 
and RA-G north, are flat-lying and very little water erosion would be predicted in 
those RAs.  Based on the soil loss calculations, it is anticipated that the majority of 
soil loss would occur over the first few years while vegetation is being established.  
To address this concern, erosion control blankets will be installed on all 4:1 slopes 
on areas receiving gamma caps, particularly the exterior slopes of RA-F and RA-G 
south, to prevent erosion while vegetation is being established.   



 
Cap (soil) thickness measurements as a monitoring element for the gamma caps 
will be added to the OM&M Plan. The revised Draft OM&M Plan will be expanded 
to include Action Trigger/Unacceptable Conditions and required response actions.  
The information in this response has been added to Section 5.3.2 of the RDR.  In 
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addition, a summary of the Gamma Cap Performance Evaluation Report (GCRA; 
June 2015), submitted to EPA on June 5, 2015, has been inserted in Section 5.3.2 
of the RDR.  As described in and shown on Figure 3-3 of the GCRA, the gamma 
covers constructed to, and monitored and maintained at a thickness of 12-inches 



plus or minus 2 inches at 85% of the maximum dry density (MDD) meet the 
performance standard. 
 
d. The “gamma cap” and “surface layer” have different compaction requirements. The 



gamma cap is supposed to be compacted for shielding purposes, while the “surface 
layer” should not be compacted so as to promote vegetation.  It is unclear whether 
vegetating the shielding layer will alter its functionality.  The revised Pre-Final RDR 
should clarify this uncertainty.  “Gamma cap” thickness is dictated by shielding 
requirements.  “Surface layer” thickness is dictated by the thickness necessary to 
support roots in the environment in question (typically 0.15 to 0.45 meters for grasses). 



 
FMC Response:  This comment appears to confuse the compaction requirement for 
the upper 6-inch layer of the ET caps (85% of the MDD) with the compaction for the 
12-inch gamma cap (85% of the MDD) for the entire 12-inch soil cover.  The gamma 
cap shielding is not just a function of thickness, but of thickness and density.  The 
12-inch plus/or minus 2-inch (thickness and tolerance per the Gamma Cap Work 
Plan Addendum, March 2015) test pad was installed to a nominal relative 
compaction of 85% of the MDD and was demonstrated to meet the performance 
standards as documented in the Gamma Cap Performance Evaluation Report 
Addendum (GCRA, June 2015). Any areas of the gamma cap that are over-
compacted during construction will be tilled to decrease the soil density back to the 
designed 85% of the MDD prior to seeding. As demonstrated by the root density 
testing performed during the Data Gap Investigation, the root mass is 
inconsequential compared to the density of the capping soil derived from the WUA 
and would not be predicted to materially alter the thickness or density of the gamma 
cap.  Section 5.3.2 of the RDR has been revised to include the information contained 
in this response. 



 
e. In addition to the water holding capacity of the borrow soil the contractor should 



consider agronomic factors.  Will this soil support the proposed plants at the proposed 
density? Would blending organic matter into the soil facilitate more rapid vegetation?
 The contractor might also consider using an admixture of non-slag gravel in the final lift 
of the cover soil. The U.S. Department of Energy found this useful when building soil 
covers in arid climates both for long-term erosion control and to enhance plant growth. 



 
FMC Response:  Agronomic testing of the borrow soil for the ET and gamma caps 
was performed as part of the Data Gap Investigation.  The results of the agronomic 
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testing were used to develop the recommended seed and fertilizer specifications 
presented in Specification 02930 – Seeding.  The fertilizer and seeding design were 
developed in consultation with Dr. Ed Redente of Redente Ecological Consultants, 
who is a nationally recognized expert in land reclamation and revegetation in the 
Intermountain West.  Given the areal extent of the ET caps and volume of topsoil 
required, incorporation of non-slag gravel was determined to be cost prohibitive.  
Also given the low design grades of the ET caps (the majority of the ET cover being 
approximately a 3% slope), the soil loss calculations are conservative. Incorporation 
of natural gravel into the cap design therefore is not warranted.   
 



6. Seeding 
 



Section 5.5.3 of the Pre-Final RDR indicates that reclamation seed mixture and application 
rates are provides in Table 3.7.  However, the RDR does not include such a table.  Revise 
the reference accordingly.  In addition, this section should be revised to clarify that soil 
cover seeding and mulching specifications are included in Appendix C of the RDR. 



 
FMC Response:  Comment Noted.  Section 5.5.3 has been revised to reference Table 
5.4 for the seed mixture and reference Specification 02930 – Seeding (Appendix C). 



 



7. Integration of ET and Gamma Caps 
 



The distinction between the robust ET caps with long-term protective layers and gamma 
caps without long-term protective layers raises concerns about consistency with regards to 
OM&M and Institutional Controls requirements.  For practical reasons it would be 
preferable for the requirements for both types of caps be similar in nature. The revised 
Pre-Final RDR should evaluate alternatives that could be considered to reduce 
inconsistencies in long-term maintenance and requirements. 



 
FMC Response:  The revised Draft OM&M Plan will be revised to make the monitoring 
for ET caps and gamma caps similar.  Specifically, the requirement for periodic cap 
thickness measurements will be included in the monitoring requirements for gamma 
caps in Table 3.3.  



 
B. Comments on the RDR Design Drawings 



 
1. Integration of RCRA and CERCLA Caps 



 



In previous comments, EPA has requested additional detail on how the proposed CERCLA 
caps will be integrated with the existing RCRA caps.  FMC indicated that, in many 
locations, these different types of caps are separated by roadways, and physical integration 
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would not be required. However, there also appear to be a number of locations where areas 
proposed for capping abut existing RCRA caps.  For example, Drawings 1-13 and 2-3 
show that RA-C and RA-D North are located immediately adjacent to existing caps on at 
least two former RCRA units, rather than being separated by roadways.  However, the 
grading plans appear to leave gaps between the capped areas, even though site-wide soil 
remedy figures such as Drawing G-5 show the proposed caps as extending directly up to 
the RCRA caps. This is true even in areas not proposed as future paved roadways (see 
Drawing G-7).  It is unclear why these areas and other similar areas remain uncovered 
rather than being tied into the site- wide capping plans.  Leaving portions of the RAs 
uncapped may result in unacceptable risks from exposure to existing soils.  The revised 
Pre-Final RDR should clearly document that the caps will be fully integrated with existing 
site features – including gamma and ET cap termination details for these areas (similar to 
that provided on Drawing G-8) – or provide further justification for leaving gaps around 
the proposed caps.  A discussion of stormwater, erosion, and sedimentation control in these 
areas should also be provided.  That discussion is particularly important with regard to area 
where Drawing S-6 indicates that no channels will be installed (e.g., along the southern end 
of RA-D North). 



 



FMC Response:  The design of the site-wide grading and subsequent capping design 
was developed to avoid impacts to the integrity of the extisting RCRA caps.  For the 
most part, where gaps between future CERCLA ET caps and existing RCRA caps 
occur, concrete-lined stormwater channels are installed to both convey stormwater and 
prevent or minimize any infiltration of stormwater into soil / fill below the channels. This 
is specifically the case where RA-D (West) and RA-D (East) abut the Phase IV Ponds 
and Pond 8E and where RA-D (North) abuts the Phase IV Ponds.  In general, the 
grading design was developed to intersect to the toe of the external batter slope of the 
existing pond caps.  To convey stormwater around these abutments, concrete-lined 
stormwater channels have been specified to prevent infiltration of stormwater into the 
caps.  Therefore, no changes in the design are warranted.  



 
2. Distinction between ET and Gamma Caps 



 



Drawing G-3 highlights gamma cap areas using green cross-hatching, and ET cap areas 
using light purple cross-hatching.  It is, therefore, somewhat misleading that Drawings 2-1 
through 2-11 use green lines to show the extent of proposed capping. The drawings should 
use consistent coloring to clearly show where ET caps will be placed, and where gamma 
caps will be placed. Drawing G-5 should also be revised to show ET cap placement using 
consistently-colored (i.e., light purple) cross-hatching. 
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FMC Response:  The design drawings will be revised as suggested by the 
comment: green contouring will be retained for the gamma caps and purple 
contouring will be used for the ET caps.  The revised drawings will be submitted 
with these changes with the Final RD Engineering Design Submittal for the soil 
remedy. 



  
3. Designed Slopes for ET and Gamma Caps 



 



Section 4.2.1 indicates that the design includes a minimum slope of 3% on areas receiving 
ET covers to promote drainage, and a maximum slope of 4:1 on areas receiving gamma and 
ET caps to reduce the potential for erosion and need for long-term maintenance. The Pre- 
Final RDR does not suggest that these design parameters are approximate.  However, cap 
cross-section and elevation diagrams provided in Drawings 2-12 through 2-27 show that 
these design criteria are not consistently being followed. The revised Pre-Final RDR 
should amend the design plans to follow the stipulated minimum and maximum slopes, or 
provide justification as to why the stated criteria no longer need to be met, and identify the 
specific areas where the design change is proposed. The impact of these deviations on 
necessary soil volumes, stormwater drainage, and erosion rates should also be discussed. 



 



FMC Response:  For the most part, the ET caps have been designed to 3% 
minimum slopes and 4:1 maximum slopes.  There are some portions of the ET 
caps where slopes are less than 3% in order to facilitate cap integration. The 
ET cap infiltration model conservatively assumed a zero percent slope to 
neglect surface run-off (i.e., assumed a flat cap surface and no lateral drainage 
of precipitation) as detailed in the Evapotranspirative Cover Modeling Report 
presented in Appendix B-2 of the RDR.  Therefore, the areas of the ET caps 
with slopes less than 3% will not have any effect on the performance of the 
designed ET cap.  The flatter the slope, the lower the predicted erosion rate due 
to decreased precipitation runoff (lower runoff flow velocity) so these areas will 
be much less of a concern compared to 4:1 slopes. Finally, the site-wide 
stormwater management system design accounts for runoff from all areas of 
the site, including potential runoff from areas with slopes less than than 3%.  
Therefore, no change to the ET cap design or RDR is warranted.  



 
C. Comments on the Draft Remedial Action Work Plan Report 



 
An updated project schedule should be provided to reflect soil remedy activities conducted 
at the site since January 2015. 
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FMC Response:  The schedule presented in the Draft RAWP has been 
updated to be consistent with the versions circulated to EPA with the May 2015 
RDRA UAO Monthly Report (June 15, 2015). 



 
D. Comments on the Revised Performance Standards Verification Plan 



 
1. Undocumented Locations of Elemental Phosphorus 



 



According to Section 3 of the Performance Standards Verification Plan (PSVP) and Section 
3.1 of the Operations, Monitoring, and Maintenance (OM&M) Plan, performance 
monitoring requirements for ET caps differ based on whether they are situated over areas 
where P4 is present or suspected, and non-P4 areas.  During initial grading efforts at the 
site, P4 has been detected on a much wider scale than anticipated (including in areas 
previously designated as non-P4 areas).  Consequently, it is important that FMC provide 
additional discussion as how the “non-P4 areas” will be credibly and definitively 
confirmed.  In addition, Figure 3 of the PSVP should be updated to reflect additional 
locations where undocumented P4 has been encountered since January 2015. 



 
FMC Response:  As documented in the Management and Disposition of Undocumented 



Subgrade Condition P4-Contaminated Materials, submitted to EPA on May 18, 2015, the 
USC P4-contaminated material volume represents about 0.03% of the total volume of fill 
excavated / hauled / graded (over 2,100,000 CY of site fill had been moved as of May 9, 
2015).  As described in the OM&M Plan, RA-F1 and RA-F2 are identified as RAs with 
identified or potential P4 and will have routine soil gas phosphine monitoring. RA-F1 
consists of the area above the buried railcars and RA-F2 is the former plant landfill. 
Furnace digout materials are the primary source of USC P4-contaminated material 
encountered within the slag pile, RA-G north and south, and RA-H east.  Approximately 
66% of the total volume of USC P4-contaminated materials as of May 9, 2015 was 
encountered in RA-F2 which will be monitored per the OM&M Plan.  FMC may consider 
conducting similar monitoring at other areas where P4-containg USC material has been 
encountered, specifically RA-F, RA-G south 1 and RA-H east; however, that monitoring 
should be contingent on detection of soil gas phosphine above the trigger levels 
specified in the OM&M Plan.  As summarized in FMC’s response to EPA Specific 
Comment A.1., the findings of soil gas monitoring performed in the CERCLA RAs with 
identified or suspected P4-containing materials reported in the Site-Wide Gas 
Assessment Report for the FMC Plant OU found the majority of the soil gas sampling 
results, 383 of 420 total recorded readings (over 90%), were 0.00 ppm PH3 and none of 
the readings were above the OSHA 8-hour TWA PEL of 0.30 ppm PH3 for the RAs. 
 
The OM&M Plan will be revised to include contingent soil gas monitoring at RA-F, RA-G 
south 1 and RA-H east and will include a summary version of the description of USC 
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materials contained in the Management and Disposition of Undocumented Subgrade 
Condition P4-Contaminated Materials including an updated table and figure listing the 
volumes / showing the USC locations. 



 
2. Gas Monitoring and Conceptual Model 



 



The conceptual model for phosphine (PH3) gas in capped areas (e.g., PSVP Section 3.1.2.1) 
should be re-examined in light of the frequency of P4 discovery outside areas identified for 
P4 remediation. The monitoring strategy now applies only to “CERCLA areas with ET caps 
over areas known or suspected of containing P4.”  According to Section 3.1.2.2 of the 
OM&M Plan, phosphine monitoring will be performed “only at ET caps that cover areas of 
known or suspected P4”.  However, as stated in the previous comment, preliminary grading 
suggests that P4 could be much more widespread than anticipated, including in CERCLA 
areas not considered for ET caps.  The OM&M Plan and PSVP should address actions that 
are appropriate for these areas given recent experience with P4.  Actions considered should 
include ambient air monitoring in CERCLA areas not considered for ET caps.  Additionally, 
the conceptual model for fate and transport of gases should not be limited to ET-capped 
CERCLA areas with P4.  The compacted nature of the gamma caps could have the same 
effect of limiting oxidation as with ET caps.  Consideration should be given to the potential 
for PH3 formation under gamma caps as well as ET caps. 



 
FMC Response:  Please refer to FMC’s response to EPA Specific Comment D.1. 
above.   



 
3. Action Triggers 



 



NOTE: It appears that the DQOs, trigger levels, and other proposed operations and 
maintenance related items were taken from the RCRA Pond Post-Closure Plan (FMC, 
2011). While there are many advantages in trying to maintain some consistency 
between cap long-term monitoring plans, one needs to consider the design and function 
of the cap when developing these plans.  While the RCRA caps utilized qualitative 
trigger levels and permitted a certain level of erosion prior to initiating any action, 
those caps have a much different design and function which allow them to maintain 
protectiveness even if they incur a fair amount of erosion. In the case of the gamma 
cap in particular, the currently proposed cap thickness does not offer the buffer to 
justify the same trigger levels and monitoring.  Many of the comments in this section 
were generated as a result of this. 



 
The discussion of action triggers should be revised as follows: 



 
a. Tables 1 through 3 in the PSVP list inspection criteria for the ET and gamma caps, 
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along with conditions that would trigger maintenance and/or repairs.  Table 4 lists 
triggers for the stormwater runoff management system.  However, as discussed in 
comments on the OM&M Plan, the triggers are subjective and frequently refer to 
“excessive” damage.  The tables and associated text should include quantitative 
tolerance limits for all inspection elements.  For example, Table 1 includes an 
appropriately specific trigger for topsoil evaluation (e.g., loss of topsoil depth of greater 
than two inches less than the installed thickness at 50% of the evaluated locations).  
However, this trigger should be expanded to include both evaluation of the topsoil layer 
(to identify any additional measures that could be implemented to slow erosion) and 
replacement and reseeding of the topsoil. Stating that the eroded topsoil will be replaced 
“if warranted” provides insufficient direction to maintenance staff and assurance to 
stakeholders that the ET cap will be adequately maintained.  Revise the PSVP for greater 
specificity with regard to all action triggers. 



 



FMC Response:  The PSVP will be revised to remove “excessive” from the 
wording related to monitoring for cap erosion and indicate that any run-off 
erosion feature (head-cuting and/or rilling) resulting in thicknesses below the 
design thickness of 24-inches for the ET caps (greater than 6-inch deep 
erosion feature) and 10-inches for the gamma caps (greater than 2-inch 
deep erosion feature) will require corrective action consisting of filling the 
erosion feature with soil and consideration of additional erosion control 
measures (e.g., replacement of erosion control blankets and/or addition of 
blankets, matting, or wattles) to minimize reoccurrence.  However, for 
certain of the monitoring activities, there is no meaningful objective 
measurement, for example Rodent/Insect Monitoring as described in FMC’s 
response to EPA Specific Comment F.4. below. 



 
b. Expand the first bullet in Section 3.1.1.1 to include a description and/or specifications 



for topsoil depth indicators. 



 



FMC Response:  Section 3.1.1.1 will be expanded to describe the topsoil 
depth indicators and method for measuring topsoil depth. 



 
c. Expand Section 3.1.1.2 of the PSVP to clarify how storm event inspections will be 



performed before cap vegetation has been adequately established and topsoil is 
permanently stabilized. Specific trigger criteria should also be noted for this 
scenario. This same clarification should be made to Section 3.1.1.3 of the OM&M 
Plan. 
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FMC Response:  FMC is proposing to utilize the same inspection approach 
for both for the pre- and post-vegetative surface of the ET caps.  Section 
3.1.1.2 of the PSVP and Section 3.1.1.3 of the OM&M Plan have been 
revised to require cap thickness measurements within 48-hours following a 
25-year 24–hour storm event in addition to the area-wide visual inspection.  



 
d. The first bullet in Section 3.1.1.3 discusses the means by which cap vegetation will be 



evaluated.  Specifically, the PSVP counting the number of viable plants in ten 
representative nine square foot plots to determine plant density.  If more than one third 
of the plots have a plant density of 0.5 plants per square foot, reseeding of the cap area 
will be required.  However, plants can vary widely in size and, thereby, affect coverage 
within the section.  Instead, the survey should be based on a percent plant coverage in 
each of the nine square foot plots. Moreover, plots with less than 70% vegetative cover 
should be deemed to have failed the plant density test. Reseeding should then be 
triggered when more than one third of the sampled plots fail the plant density test.  
Revise Section 3.1.1.3, Table 1, and Table 2 of the PSVP accordingly.  The same 
modifications should be made in Section 3.1.1.1 of the OM&M Plan and Section 2.1.1 
of the QAPP. 



 
FMC Response:  The vegetation monitoring is based on and consistent 
with the Guidelines for Determining Stand Establishment on Pasture, Range 
and Conservation Seedings (USDA, January 2008) which was developed 
for evaluating vegetation coverage in semi-arid Intermountain West 
ecosystems.  The reference has been added to the list of references at the 
end of this response to comments.  The suggestion that “less than 70% 
vegetation cover should be deemed to have failed” is unrealistic given the 
sparse native vegetation coverage in the sagebrush steppe ecosystem that 
dominates southeast Idaho.  In addition, “70% coverage” is essentially a 
subjective measure, while the methodology contained in the PSVP and 
OM&M Plan utilizing plant counts within the plots and comparing them to a 
relevant plant density for the surrounding ecosystem is objective and 
supported by the USDA guidance.  The PSVP, OM&M Plan and QAPP will 
be revised to include a reference to the USDA guidance document; 
however, no further revision to the documents is warranted. 



 
e. There is inconsistency between text and tables in the PSVP, the OM&M Plan, the 



Quality Assurance Project Plan (QAPP), and the Field Sampling Plan (FSP) with regard 
to the allowable extent of topsoil erosion on the ET caps.  In the tables, these plans 
require evaluation of the topsoil layer if a soil loss of two inches is noted at 50% of 
measurement points.  However, the text indicates that evaluation (and potential 
replacement) will only occur after erosion of five inches of topsoil at 50% of the depth 











   



FMC Response to EPA Comments on  19 July 6, 2015 
Pre-Final RDR and Draft RAWP 



indicators. Because the topsoil layer is only six inches thick in design, and because loss 
of the uppermost five inches could significantly impair growth of healthy vegetation on 
the cap surface, the plans should be revised to consistently use two inches as the topsoil 
erosion trigger. 



 



FMC Response:  The PSVP, the OM&M Plan, the Quality Assurance Project 
Plan (QAPP), and the Field Sampling Plan (FSP) will be revised to uniformly 
refer to two inches of soil cover below the installed thickness of the cap, 
measured by soil thickness measurements on the ET caps, as the trigger level 
for the addition of soil to affected areas of the ET caps. 



 
4. Soil Gas Probes 



 



Section 3.1.2.1 of the PSVP refers to placement and monitoring of soil gas probes within the 
capillary break layer of the ET cap within areas containing or suspected to contain P4. The 
proposed locations and specifications of this design feature should be included on the 
engineering diagrams submitted as part of the Pre-Final RDR. 



 



FMC Response:  Because the soil gas probes will be installed after completion 
of construction of the caps and reseeding (to prevent likely damage to the soil 
gas probes during seeding), installation and monitoring of the soil gas probes is 
entirely a post-soil-remedial action activity and, as such, the soil gas probe 
design (for installation) and monitoring are described in the OM&M Plan.  
Specifically, the soil gas probe design for ET caps is shown on Figure 3-3 of the 
Draft OM&M Plan and the proposed locations of the ET cap soil gas probes are 
shown on Figures 4-1 through 4-5 of the Field Sampling Plan (Appendix B of 
the Draft OM&M Plan).  No revision to the RDR or drawings appears to be 
warranted.  



 



E. Comments on the Operations, Monitoring, and Maintenance (OM&M) Plan 



 
1. OM&M Cap Inspections 



 



The nature of cap inspections (i.e., qualitative versus quantitative) should be consistent 
with whether the remedy incorporates substantial additional protection.  The qualitative 
evaluations described in Section 3.2.1 of the OM&M Plan may be appropriate where 
substantial buffer is incorporated into the remedy.  If there is no protective layer over the 
gamma cap however, any erosion of or damage to the surface of the gamma cap could 
compromise the remedy and would require immediate repair and quantitative verification. 
At this site, either cap monitoring should be performed on a rigorous quantitative basis with 
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a 12-inch cap, or a substantial protective cap layer should be included to allow for 
qualitative cap monitoring. 



 
FMC Response:  The OM&M Plan will be updated to require cover thickness 
inspections on an annual basis to address the concerns related to erosion loss on the 
gamma caps.  The OM&M Plan will be updated to provide Action Triggers and response 
actions. 



 
2. Stormwater Monitoring 



 



The OM&M Plan should incorporate provisions for monitoring of sediment in the detention 
basis for site-specific constituents of concern (COCs).  Section 3.3.1.1 of the OM&M Plan 
states that “no routine sampling, measurement, or analysis” will be performed.  Expand the 
Plan accordingly. 



 
FMC Response:  Because the RAs requiring ET and gamma caps will be covered by 
soil having, in the case of the gamma caps, a design thickness of 12 inches, any 
sediment in the stormwater detention ponds can be assumed to have originated from 
the soil cap material.  This will consist of clean soil obtained from the WUA, which is 
very unlikely to have COCs present. Therefore, routine sampling and analysis of 
sediment in the detention ponds is not warranted.  However, FMC acknowledges that 
during short-term, high-intensity rainfall events, water erosion could expose fill materials 
in localized areas of deep rilling or head-cutting. The OM&M Plan will be revised to 
indicate that sediments accumulated downhill or downgradient of any exposed fill 
material will be either (1) sampled and analyzed for soil COCs and, if the results are 
consistent with background soil, will be reused as cap material or (2) presumed to be a 
mixture of cap soil and underlying fill material and placed back under the type of cap 
from which the material eroded. 



 
3. Figure 3-2, CERCLA PH3 Sampling Approach Flow Chart 



 



The third blue diamond should have an arrow on the right indicating that, if the PH3 level is 
below 0.05 parts per million (ppm), the results will be reported as in the previous two 
diamonds. 



 



FMC Response:  Figure 3-2 has been revised as suggested by the comment. 



 
F. Comments on the Quality Assurance Project Plan (Appendix A to the OM&M Plan) 
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1. Data Quality Objectives for Cap Thickness 



 



Proposed data quality objectives (DQOs) for both the ET and gamma caps allow for the 
caps to settle and erode to thicknesses below their minimum design thickness.  The DQOs 
should be rewritten and the OM&M Plan should be revised to describe how the caps will 
be maintained at their minimum design thickness.  As stated previously, one potential way 
to address this is to increase the thickness of the topsoil layer on both caps so that 
inspection and repair efforts are minimized and the minimum design thickness of the caps 
can be maintained at all times. 



 



FMC Response:  As discussed previously, the ET caps incorporate an erosion 
control/topsoil layer twice as thick as that required based on the soil loss 
calculations.  Therefore, additional erosion control/topsoil thickness on the ET 
caps is not warranted.  Concerns regarding erosion on the gamma caps will be 
addressed in the short-term by utilizing erosion control blankets and in the long-
term by adding topsoil measurements to the periodic monitoring for the gamma 
caps in the OM&M Plan. The Draft OM&M Plan will be revised to require topsoil 
measurements and will include action triggers and response actions, which will 
consist of placement of additional topsoil and reseeding if needed.  
 



2. Tables 1.1 and 1.2, CERCLA OM&M Plan Data Quality Objectives, 
Stormwater Erosion/Damage Monitoring 



 



The decision rule is subjective and there are no tolerance limits defined that state 
quantitatively what the Decision Rule is or what the trigger level is for action. This could be 
mitigated by removing the word “excessive” from the decision rule. With respect to 
stormwater erosion, the cap should be maintained at a thickness meeting or exceeding the 
design thickness at all times regardless of how the cap was damaged or eroded. The DQO 
should be rewritten to address this. 



 



FMC Response:  Table 1.1 and 1.2 will be revised to remove “excessive” from 
the wording and to indicate that any run-off erosion feature resulting in 
thicknesses below the design thickness of 24-inches for the ET caps (greater 
than 6-inch deep erosion feature) and 10-inches for the gamma caps (greater 
than 2-inch deep erosion feature) will require response action consisting of 
filling the erosion feature with soil and consideration of additional erosion 
control measures (e.g., replacement of erosion control blankets and/or addition 
of blankets, matting, or wattles) to minimize reoccurrence.  
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3. Tables 1.1 and 1.2, CERCLA OM&M Plan Data Quality Objectives, Topsoil 
Depth Monitoring 



 



With respect to cap thickness and topsoil depth, the cap should be maintained at a 
thickness meeting or exceeding the design thickness at all times. The proposed DQO 
allows for the cap thickness to erode more than 15% over up to half the surface area of the 
cap before any action is taken.  The DQO should be rewritten in order to address this. 



 



FMC Response:  The functional thickness of the ET cap consists of the 24-inch soil 
moisture layer.  As long as measurements do not indicate erosion within the 24-inch 
soil moisture layer, the ET cover is expected to function properly.  Therefore, no 
revision to the DQO for the ET cap monitoring is warranted.  Similarly, the designed 
thickness of the gamma caps is 12 inches and will function as designed and installed.  
The QAPP and Tables 1.1 and 1.2 will be revised to include topsoil thickness 
monitoring for the gamma caps.  



 
4. Table 1.1, CERCLA OM&M Plan Data Quality Objectives, Rodent/Insect Monitoring 



 



The decision rule is subjective and there are no tolerance limits defined that quantitatively 
state what the Decision Rule is or what the trigger level is for action.  This could be 
mitigated by removing the word “excessive” from the decision rule. 



 



FMC Response:  The Decision Rule in Table 1.1 for Rodent/Insect Monitoring is 
subjective, but an objective metric is not practicable.  For example, a single vole run 
observed on the surface is not likely to impact cap integrity, whereas, in the past, 
FMC has observed excessive activity on capped areas by larger rodents, for example  
gophers, that required intensive eradication and maintenance.  The former example is 
not “excessive” while the latter is excessive. In the absence of a practicable objective 
metric, tolerance limits cannot be established.  Table 1.1, Decision Rules for 
Rodent/Insect Monitoring will be revised to specify “If regular inspections detect vector 
activity, such as fresh soil piles or holes, the damage will be repaired and traps set for 
rodent control.” 



 
G. Comments on the Draft Institutional Control Implementation and Assurance 



Plan (ICIAP) 



 
NOTE:  Comments on the Draft ICIAP will be provided under separate cover on a yet 
to be determined date. 
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H. Comment on the Revised Dust Control and Air Monitoring Plan (DCAMP) 



 
This needs to be revised to be consistent with the EPA-approved DCAMP of March 2015.  
Also, the DCAMP describes grading phase work and now needs to include sections related to 
soil cap construction such as soil excavation, soil transport, soil placement, and dust 
prevention/suppression on capped areas while vegetation is being established. 
 



FMC Response:  As stated in Section 2.1, Dust Suppression, of the DCAMP, 
Revision 1.0, March 2015: 



“Dust generation is a primary concern during site earthwork, which includes excavation, 
hauling, screening (and potentially crushing), and placement of fill materials (e.g., slag) as 
part of the site-wide grading to achieve the designed sub-grade elevation and soil during 
placement of the soil covers (caps).” (emphasis added) 



 
Subsections  2.1.1, Excavation and Grading, 2.1.2, Haul Roads, and 2.1.3, Dumping 
and Placement either specifically reference dust control during excavation in the 
Western Undeveloped Area (the source of the capping soil), or are generic (apply to 
excavation, hauling and placement during both the site-wide grading and capping 
phases).  Dust control measures and air monitoring will continue throughout 
construction of the ET and gamma caps.  Following seeding, additional water truck 
traffic across the caps would likely lead to over compaction of the soil on truck routes 
across the caps and tackifier application could negatively impact seed germination / 
strike, both of which would negatively impact successful vegetation of the cap areas.  
No revision of the DCAMP appears to be warranted. 
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1.0 INTRODUCTION 



1.1 PURPOSE AND SCOPE 
This Remedial Design (RD) Report has been prepared on behalf of FMC Corporation (FMC) and 
presents the organization, objectives, data, and design associated with the remedy for the FMC 
Plant Operable Unit (FMC OU) of the Eastern Michaud Flats (EMF) Superfund Site.  The FMC 
OU is located in Power County in Idaho, approximately 2.5 miles northwest of Pocatello (see 
Figures 1-1 and 1-2).  The EMF Site includes two adjacent production facilities, the former FMC 
Corporation elemental phosphorus (P4) processing plant that ceased operation in 2001 and a 
phosphate fertilizer processing facility currently operated by the J.R. Simplot Company.  The 
EMF Site is shown on Figure 1-1 and encompasses both the FMC and Simplot plants and 
surrounding areas (Off-Plant OU) affected by releases from these facilities. 



The FMC OU, consisting of the FMC Plant Site and other FMC-owned properties at the EMF 
Site, is on privately-owned fee land, most of which is located within the exterior boundaries of 
the Fort Hall Indian Reservation.  As shown on Figure 1-2, the FMC OU consists of the FMC 
Plant Site (i.e., the former operating facility located south of Highway 30), the Southern and 
Western Undeveloped Areas (SUA and WUA) that are also located to the south of Highway 30, 
and  FMC-owned Northern Properties  located to the north of Highway 30.  The easternmost 
portions of the FMC OU are located outside the reservation boundary. 



This RD Report is one of the work elements being conducted pursuant to the remedial actions set 
forth in the Interim Amendment to the Record of Decision for the EMF Superfund Site FMC 
Operable Unit (IRODA; Environmental Protection Agency [EPA], 2012) and a RD/Remedial 
Action (RA) Unilateral Administrative Order (UAO) issued by EPA on June 10, 2013 (EPA, 
2013) which became effective on June 20, 2013.  This RD Report presents the design for the 
selected remedy identified in the IRODA and the UAO.  The selected remedy includes capping 
or covering and in-place management of soil and fill material at the FMC OU, removal and 
treatment of residual wastes in storm drain piping and groundwater extraction and treatment, and 
requires long-term monitoring and land use controls.  A more detailed description of the selected 
remedy for the FMC OU is presented in Section 2.4.2. 



The objectives of the FMC OU RD are to prepare engineering plans and technical specifications 
that meet UAO requirements and are suitable for procuring construction contractors to 
implement the selected remedy.  In accordance with the UAO, the RD Report presents a detailed 
description of the activities to be completed to fully implement the Selected Remedy.  As 
specified in UAO Paragraph 30.e., and consistent with the design sequencing described in 
Section 1.3, this RD Report contains:  



1. Design analysis, including assumptions and parameters, design restrictions, design
calculations for the submittal of the Final (100%) design for the site-wide grading and
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stormwater management system (Section 4.0 and Appendices B and E) and pre-final 
(90/95%) design of the ET and Gamma caps and stormwater conveyance system (Section 
5.0 and Appendices B and E). 



2. Drawings and specifications for the submittal of the final (100%) design for the site-wide
grading and stormwater management system (Appendices A and C) and pre-final
(90/95%) design of the ET and Gamma caps and stormwater conveyance system
(Appendices A and C).



3. Cap Delineation Report (Appendix F).



4. Draft description of access requirements and proposed easements (Section 4.6).



5. Draft Operation, Maintenance and Monitoring (OM&M) Plan (Section 7.5).



6. A description of how the Remedial Action (RA) will be implemented in a manner that
minimizes environmental impacts consistent with EPA’s Principles for Greener
Cleanups, Office of Solid Waste Emergency Response (OSWER, Aug, 2009) and Region
10’s Clean and Green Policy (Aug, 2009) (Section 5.4 and Specification 01585 – Green
and Sustainable Practices).



7. Preliminary remedial action schedule for the entire RA (Section 8.0).



1.2 COMPLIANCE DURING REMEDIAL DESIGN WITH APPLICABLE 
REGULATORY REQUIREMENTS 



This RD has been prepared, and the actual RA activities are being performed, in accordance with 
the Superfund Remedial Design and Remedial Action Guidance (EPA, 1986).  The intent is to 
design the selected remedy such that it: 



 Complies with the IRODA.



 Fulfills the UAO.



EPA guidance documents have been and will be used throughout the design process as the basis 
for development of work plans, sampling plans, monitoring plans, and other supporting 
documents.  EPA guidance documents used for these purposes include: 



 EPA Superfund Remedial Design and Remedial Action Guidance, OSWER Directive
9355.0-4A, June 1986), and other EPA RD/RA guidance.



 EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans (EPA, 2001).



 EPA QA/G-5, EPA Guidance for Quality Assurance Project Plans (EPA, 2002).
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 EPA QA/G-4, Data Quality Objectives Process for Hazardous Waste Site Investigations
(EPA, 2006).



All plans and design documents included in this and subsequent iterations of this RD Report will 
be submitted for EPA review and approval.   



1.3 DESIGN SEQUENCING 
The Remedial Design has been sequenced to mirror the anticipated chronological order (or 
phases) of the RA construction.  FMC prepared the draft RD submittal and subsequent revisions 
primarily to transmit the design, plans and specification for the site-wide grading and stormwater 
management design at a final (100%) level. The draft RD was as submitted to EPA on March 3, 
2014 with subsequent revisions submitted on June 2, July 18, and September 15, 2014.  A 
summary of the revisions associated with the draft RD submittal along with associated regulatory 
comments are summarized in Table 1.1.  FMC’s responses to EPA, Idaho Department of 
Environmental Quality (IDEQ) and Shoshone-Bannock Tribes comments on the prior RD 
submittals are provided in Appendix G.   



As described in detail in Section 4.0 and the accompanying plans, specifications, construction 
quality assurance plan and directly relevant supporting documents, the remedial design for the 
site-wide grading and stormwater management system, the stormwater pipe cleaning in RA-A, 
and the soil excavation and removal from RA-J was revised to address agency comments and 
was submitted at the final (100%) design level for these components on September 15, 2014.  In 
contrast, the September 15, 2014 submittal provided the remedial design for the other elements 
of the soil remedy (principally for the gamma and ET caps) at the preliminary (30%) level due to 
the need for additional data or further performance evaluations to define /refine the design for 
these elements.  This phased design effort was done to streamline the overall schedule for 
completion of the RD and RA.  The anticipated RD and RA schedule for the initial phase of the 
soil remedial action currently being performed (termed the Site-Wide Grading phase in the 
Remedial Action Work Plan for the Site-Wide Grading phase, which was submitted with the 
draft RD submittal on September 15, 2014) is presented in Section 8.0. 



This revision constitutes the Pre-Final (90%) Soil RD submittal and provides additional 
information pertaining to the design and construction of the gamma and evapotranspirative (ET) 
covers that will cap the RAs following site-wide grading activities. A revised stormwater 
management design detailing the locations and details of the stormwater conveyance systems is 
also provided.  



1.4 PROJECT ROLES AND RESPONSIBILITIES 
The overall organizational structure showing the key personnel for the FMC OU RD is illustrated 
in Figure 1-3.  The responsibility and authority of each organization is presented below.  
Additional discussion regarding the project roles and responsibilities related to the overall RD 
project quality assurance/quality control (QA/QC) is included in Appendix A. 
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1.4.1 ENVIRONMENTAL PROTECTION AGENCY  
EPA is the lead agency governing the remediation of the FMC OU.  EPA issued the IRODA and 
UAO, and is responsible for approving all plans and reports related to implementing the Selected 
Remedy.  The EPA Remedial Project Manager is Mr. Jonathan Williams. 



1.4.2 FMC CORPORATION 
As the responsible party, FMC is implementing the selected remedy in accordance with the 
UAO.  FMC has overall responsibility for conducting the work and assuring that the 
requirements of the UAO are met.  The FMC Project Coordinator is Dr. Marguerite Carpenter 
and the Alternate FMC Project Coordinator is Mr. Robert Forbes.  



1.4.3 MWH AMERICAS, INC. 
MWH Americas, Inc.  (MWH) serves as the Supervising Contractor.  MWH is a global technical 
consulting, engineering, and construction firm, with a reach-back capacity to more than 7,000 
employees.  MWH provides expertise in all aspects of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) projects, including remedial investigations, human 
health and ecological risk assessments, feasibility studies, RD/RA, treatability testing, 
permitting, construction, and operation and maintenance of completed designs.  The various 
technical issues that will be involved with the FMC OU RD/RA work require access to personnel 
with experience in specific technical areas.  MWH provides these capabilities, and can draw on 
specific personnel for additional resource support and input as necessary. 



The core MWH FMC OU project team consists of a select group of professionals based in Salt 
Lake City, Utah that specialize in CERCLA compliance, remedial earthwork design, and 
groundwater extraction system design.  Many of the MWH team have worked together on other 
projects, and several have worked on FMC Pocatello projects for over 15 years.  The specific 
individuals involved in the remedial design for the soil remedy and their respective roles are as 
follows: 



Project Director.  Mr. Marc Bowman is the MWH Project Director.  He is responsible for the 
contractual commitments and for ensuring that the necessary resources are dedicated to the 
project.  He also assures the technical, budget, and schedule requirements are met.  Mr. Bowman 
has over 26 years of CERCLA experience and has managed several complex, interdisciplinary 
remediation projects for CERCLA and Resource Conservation and Recovery Act (RCRA) sites 
throughout the western United States, including in EPA Region 10.   



RD Manager.  Mr. Rob Hartman serves as the MWH Remedial Design Manager.  Mr. Hartman 
is responsible for day-to-day communication with the FMC Project Coordinator as well as with 
the MWH staff assigned to perform the various project tasks.  As MWH RD Manager, he defines 
and clarifies the scope of work and objectives for each major activity.  Mr. Hartman has over 25 
years of experience including 16 years in the mining and mineral processing industry as a project 
manager and remediation project director.  His experience has focused on CERCLA RI/FS, 
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RD/RA and emergency removal actions, RCRA waste unit closure and corrective action, and 
facility decommissioning and asset recovery.   



Engineering Manager.  Mr. Chad Tomlinson serves as the MWH Engineering Manager and the 
primary design interface to the MWH RD Manager.  He is responsible for coordinating the 
necessary resources to accomplish the design of the various remedial action elements and to 
complete the soil remedy RD phase.  He ensures that the various plans and design submittals 
meet the requirements of the UAO and SOW.  Mr. Tomlinson has over 20 years of experience 
with the development, design, permitting, construction, operation, and reclamation of mine 
facilities.  His project experience includes tailings impoundments, heap leach facilities, water 
storage dams, sedimentation dams, and storage ponds.  Mr. Tomlinson is a registered 
professional (civil) engineer (registered PE in Idaho) with a technical specialty in geotechnical 
engineering.   



Program QA/QC Leader.  Mr. Michael Gronseth serves as the Program Quality Assurance / 
Quality Control (QA/QC) Manager.  Mr. Gronseth oversees all quality QA/QC related to the RD 
of the FMC OU.  Mr. Gronseth has over 25 years of experience with environmental remediation 
and has served as the QA/QC manager for MWH’s Federal Operations for the past 8 years.  In 
that capacity, Mr. Gronseth has been involved with the development of Corporate QA/QC 
policies and is responsible for the implementation of contract and corporate QA/QC programs.   



1.5 DOCUMENT ORGANIZATION 
The remainder of this document consists of the following: 



 Section 2.0 describes the site background, site characteristics, nature and extent of
contamination, a summary of the remedial actions completed to date, and a summary of
the ROD and selected remedy.



 Section 3.0 summarizes the RD considerations relevant to the overall remedial action
objectives (RAOs) and the performance standards defined under the UAO.



 Section 4.0 provides the final (100%) design level for the site-wide grading and
stormwater detention system, stormwater pipe cleaning at RA-A, and the soil excavation
and removal at RA-J currently being performed.



 Section 5.0 provides the Pre-Final (90/95%) RD for the balance of the soil remedial
action elements including the gamma and ET caps and stormwater conveyance system.



 Section 6.0 provides a list and description of accompanying design plans and
specifications.



 Section 7.0 provides a summary of the supporting documents (“other named plans”).
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 Section 8.0 presents a schedule for the overall soil RA including the ongoing site-wide
grading activities.



 Section 9.0 is the reference section.



 Appendix A:  Draft Final (90/95%) Drawings



 Appendix B:  Calculations



 Appendix C:  Specifications



 Appendix D:  Construction Quality Assurance Plan



 Appendix E:  Site-Wide Stormwater Management Design Report



 Appendix F:  Cap Delineation Investigation Report



 Appendix G:  FMC Responses to EPA, IDEQ and SBT Comments on Soil RD Submittal
(March and June 2014)
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2.0 PROJECT BACKGROUND SUMMARY 
This section provides an overview of the FMC OU and a summary of information assembled 
during the EMF Superfund Site Remedial Investigation/ Feasibility Study (RI/FS) and FMC OU 
Supplemental Remedial Investigation and Supplemental Feasibility Study (SRI/SFS).  This 
section includes a brief description of the site including the physical setting, brief synopsis of the 
history and response actions, and a summary of the nature and extent of contaminants as 
identified during the RI and SRI at the site.  More detailed information is contained in the 
Remedial Investigation for the Eastern Michaud Flats Site (EMF RI Report; BEI, 1996); 
Supplemental Remedial Investigation Report for the FMC Plant Operable Unit (SRI Report 
MWH, 2009a); Groundwater Current Conditions Report for the FMC Plant Operable Unit 
(GWCCR; MWH, 2009b); and Supplemental Remedial Investigation Addendum Report for the 
FMC Plant Operable Unit (SRI Addendum Report; MWH, 2009c), Supplemental Feasibility 
Study Report (MWH, 2010a), which are in the Administrative Record for the Site.  



2.1 SITE DESCRIPTION 



2.1.1 LOCATION 
The FMC OU, which includes the former plant process areas, other areas related to the plant 
operation, and adjacent FMC-owned areas, consists of privately-owned fee land and occupies 
approximately 1,450 acres in Power County, Idaho approximately 2.5 miles northwest of the city 
of Pocatello (see Figures 1-1 and 1-2).  Most of the FMC OU lies within the exterior boundaries 
of the Fort Hall Indian Reservation.  Over the years, numerous names have been used to describe 
FMC-owned properties.  As part of the IRODA, EPA developed a table to clarify the 
terminology and definitions below to describe different geographic areas within and adjacent to 
the FMC Plant.  Table 2.1 contains the definition of terms for geographic areas at the FMC 
facility as adapted from the inset table on pages 2 and 3 of the IRODA.  The same IRODA 
terminology for the geographic areas of the site is used in this RD Work Plan and will be used 
consistently throughout the RD/RA. 



2.1.2 TOPOGRAPHY 
The EMF Site is located approximately 2.5 miles northwest of the city of Pocatello in the funnel-
shaped Portneuf River Valley. The valley virtually closes at the southern end of Pocatello at the 
Portneuf Gap. East of Pocatello, the Pocatello Mountain Range rises from about 4,400 feet to 
about 6,500 feet above mean sea level. The Bannock Range then bounds the west side of 
Pocatello and the Lower Portneuf River Valley. The north end of the Bannock Range is just 
south of the FMC OU. The Bannock Range and Michaud Flats meet along an escarpment that 
runs east–west through the FMC OU. 
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Table 2.1 Definition of Terms for Geographic Areas at the FMC Facility 
(Adapted from Inset Table on Pages 2 and 3 of the IRODA) 



Term Used in the IROD Description 



FMC Plant This is used as a generic term throughout the IRODA to describe the FMC Corporation Elemental Phosphorus 
Production Facility in Pocatello, Idaho. 



FMC Facility All areas owned by FMC. Sometimes used as Facility (see IRODA Figure 3). Groundwater contamination on the 
Facility is not being segregated between the Resource Conservation and Recovery Act (RCRA) or the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) for the purpose of 
the remedy in this IRODA. 



FMC Operable Unit (OU) All areas owned by FMC that are addressed by CERCLA actions. The boundaries for the FMC Facility and the 
FMC OU are the same; however, the RCRA Ponds, although located within these concurrent boundaries, are not 
part of the FMC OU or CERCLA action. Groundwater beneath the FMC Facility is covered under this CERCLA 
action and therefore is part of the FMC OU. Sometimes referred as the FMC Plant OU (see IROD Figure 4). 



Former Operations Area Areas within the FMC Facility where any production-related operations occurred. This includes all the FMC-
owned properties except the Northern Properties, Southern Undeveloped Area (SUA), and Western Undeveloped 
Area (WUA). The RCRA Ponds are located within the boundaries of the Former Operations Area but are not part 
of the CERCLA action. See IROD Figure 3. 



Former Elemental 
Phosphorus (P4) 
Production Area 



Areas within the FMC Facility where primary elemental phosphorus production occurred, including the furnace 
building, secondary condenser, phosphorus dock, slag pit, and the former kiln scrubber ponds and calciners. See 
IRODA Figure 5. 



CERCLA Ponds Areas within the FMC Facility where process wastes were managed in unlined surface impoundments and are 
addressed under this IRODA. See IROD Figure 5. 



RCRA Ponds Areas within the FMC Facility where process wastes were managed under RCRA in lined surface impoundments 
that have been capped. These ponds are managed under RCRA and are not being addressed under this Interim 
ROD Amendment. The RCRA Ponds are within the boundaries of the FMC OU and the Former Operations Area, 
however they are not considered part of the area addressed by CERCLA action. See IROD Figure 5. 



Slag Pile Area containing most of the above grade slag by-product from FMC Plant operations. See IRODA Figure 5. 



Northern Properties Areas owned by FMC north of Highway 30 comprised of Parcels 1-6. These areas were not part of any elemental 
phosphorus processing operations. See IROD Figure 3. 
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Term Used in the IROD Description 



Western Undeveloped 
Area (WUA) 



Area west of the Former Operations Area within the FMC Facility. This area was not part of any elemental 
phosphorus processing operations. See IRODA Figure 3. 



Southern Undeveloped 
Area (SUA) 



Area south of the Former Operations Area within the FMC Facility. This area was not part of any elemental 
phosphorus processing operations. See IRODA Figure 3. 
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2.1.3 METEOROLOGY 
The EMF Site is semi-arid, with approximately 11 inches of precipitation per year. Net annual 
evapotranspiration rates typically exceed annual precipitation. Prevailing winds are from the 
southwest. There is also a secondary wind component out of the southeast which appears to be a 
drainage wind that flows out of the Portneuf River valley, primarily at night.  



2.1.4 GEOLOGY 
The FMC Plant OU and surrounding area are located at the juncture between the Basin and 
Range physiographic province to the south and the Snake River Plain to the north (Dohrenwend, 
1987).  The FMC Plant OU is located at the northern base of the Bannock Range where it merges 
with the Michaud Flats.  The Bannock Range is part of the Basin and Range Province and the 
Michaud Flats is part of the Snake River Plain.  The southern undeveloped area of the FMC Plant 
OU is located at the northern end of the Bannock Range and the former operational areas of the 
FMC elemental phosphorus production facility are located primarily on the Michaud Flats.  The 
FMC Plant OU is underlain by a sequence of Starlight Formation volcanics and sediments, 
overlain by the interfingered American Falls Lake Beds-Sunbeam Formation.  These are overlain 
by Michaud Gravel and Aberdeen Terrace deposits.  Finally, a mantling of loess is present at 
higher elevations and a veneer of alluvium covers lower areas.  Loess deposits are much thicker 
in portions of drainages where they have been reworked and re-deposited.  The regional geology, 
including the FMC Plant OU, is shown on Figure 2-1 as mapped by K.L Othberg in an 
unpublished report by the Idaho Geological Survey in April 1997. 



The stratigraphy of the FMC Plant OU generally can be described as discontinuous layers of 
unconsolidated sediments deposited on an erosional surface that was incised in volcanic bedrock.  
Fill material encountered during drilling and excavating consists of reworked native soil, 
imported soil and other materials generated during the facility operations.  The materials were 
stored and/or placed around the FMC Plant Site during the operation of the facility and during 
decommissioning activities.  Fill and other source material at the FMC Plant Site observed 
during SRI drilling includes reworked native (loess, sand, and gravel), slag, ore (including 
calcined ore and bull rock), ferrophos, concrete, asphalt, silica, calciner pond solids, phossy 
solids, precipitator solids, and coke (including coke fines).  Soil types encountered during SRI 
drilling include loess, gravels and clays.  Material up to boulder size and possibly larger was 
encountered beneath the site during drilling near the furnace building (remedial area [RA-B]) at 
depths below 60 feet bgs.  Bedrock was encountered during drilling near the calciner solids 
storage area (RA-E) and included basalt, rhyolite, and tuffs. 



2.1.5 HYDROLOGY AND HYDROGEOLOGY SETTING 
Major surface water features of the region near the FMC OU include the Snake River, Portneuf 
River, and the American Falls Reservoir which are presented in Figure 2-2.  There are no 
naturally-occurring perennial surface water systems within the FMC OU.  Surface water runoff 
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from the FMC OU former operations area from rain is infrequent and is entirely contained within 
the FMC Plant Site property. 



Basalt and gravel aquifers underlay the Michaud Flats.  These aquifers are recharged by 
groundwater from the adjoining Bannock and Pocatello mountain ranges and from the Pocatello 
Valley aquifer.  The Michaud Flats aquifer system can be divided into a shallow aquifer and a 
deeper aquifer.  The deeper aquifer is the primary water-producing aquifer within the Michaud 
Flats.  Groundwater flows within the regional aquifer system discharge to the Portneuf River, 
American Falls Reservoir, or the Fort Hall Bottoms. Between I-86 and the American Falls 
Reservoir, the Michaud Flats aquifer system discharges approximately 200 cubic feet per second 
(cfs) of groundwater to the Portneuf River.  The American Falls Lake Beds (AFLB) form an 
aquitard that separates the shallow from the deeper aquifers within the Michaud Flats area, but 
the AFLB are not present along part of the Portneuf River in the area of Batiste Springs.  
Groundwater depths range from more than 150 feet (ft) below ground surface (bgs) in the 
southern portion of the FMC OU to 45 ft bgs in the northwestern area of the FMC plant area.  In 
the northern portion of the FMC OU, groundwater is approximately 60 ft bgs.  The SRI sampling 
encountered groundwater at depths typically greater than 90 ft bgs at the FMC plant area.  As 
presented in Figure 2-3, groundwater flow beneath the former operations area generally flows to 
the north from the Bannock Range and then to an east-northeasterly flow as the Bannock Range 
groundwater merges with the Michaud groundwater system.  FMC- and Simplot-impacted 
groundwater discharges and mixes with the Portneuf River in the area between and including 
Swanson Road Spring and Batiste Spring, and then migrates into the Off-Plant OU as surface 
water. Total groundwater discharge to the Portneuf River from the west, including flow from the 
EMF Site, in the area between and including Swanson Road Spring and Batiste Spring has been 
estimated to be between 36 to 55.5 cfs (Groundwater Model Report; MWH, 2010b) and 
approximately 20 cfs (Simplot, 2013).  From the area of these springs, the Portneuf River flows 
north through a portion of the Fort Hall Indian Reservation and then enters the American Falls 
reservoir. 



2.1.6 ECOLOGICAL SETTING 
Much of the FMC OU was an industrial facility and much of the land surface has been disturbed, 
resulting in limited areas with vegetation inside the FMC OU.  Major terrestrial vegetation cover 
types and wildlife habitats include agricultural, sagebrush steppe, and wetland/riparian.  Wildlife 
habitats in the vicinity include sagebrush steppe, grassland riparian, cliff, and juniper.  The most 
significant aquatic habitats in the vicinity are the Portneuf River, associated springs and riparian 
corridor, and the Fort Hall Bottoms.  These areas are designated wetlands under the National 
Wetland Inventory of the U.S. Fish and Wildlife Service.  The Portneuf River supports an 
extensive riparian community, which is an important source of food, cover, and nesting sites for 
many wildlife species. 
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2.2 SITE HISTORY 
The FMC elemental phosphorus facility, occupying most of the property that FMC owns south 
of Highway 30 near Pocatello and referred to as the “FMC Plant Site,” ceased production in 
December 2001.  From 2002 through 2006, the facility was decommissioned and its 
infrastructure was demolished to ground level.  The FMC facility operated essentially 
continuously from 1949 (prior to that time the site was primarily in agricultural use) through 
2001. 



The FMC facility produced elemental phosphorus from phosphate-bearing shale ore mined 
regionally.  The shale, combined with coke and silica, was fed into four electric arc furnaces 
located in the furnace building (within RA-B).  The furnace reaction primarily yielded gaseous 
elemental phosphorus, CO gas, slag, and ferrophos (FeP).  The elemental phosphorus gas was 
subsequently condensed to a liquid state and stored in sumps and tanks prior to shipment off-site 
as product.  Elemental phosphorus will burn upon contact with air.  Therefore, to prevent 
oxidation, the condensed phosphorus product was kept covered with water from the time it was 
produced through loading and transport off-site.   



As summarized in Section 2.3, some feed stocks, byproducts (including air emissions) and 
products of historical operations at the FMC Plant Site contain elevated levels of constituents of 
potential concern (primarily metals and radionuclides).  Historical management of these 
materials has resulted in impacts to soils and shallow groundwater at the FMC Plant OU.  In 
addition, downgradient discharge of shallow groundwater from beneath the FMC Plant OU into 
the Portneuf River has contributed to the impairment of surface water quality in the Off-Plant 
OU; however, based on mass loading calculations performed by Simplot (Simplot, 2012 and 
Simplot, 2013), it is estimated that FMC-impacted groundwater migrating downgradient from 
the FMC Plant Site northern boundary accounts for less than 5 percent of the total mass load of 
EMF Site contaminants migrating to the river (i.e., Simplot is the predominant source of 
contamination to the river). 



2.2.1 RI/FS FOR THE EASTERN MICHAUD FLATS 
FMC, Simplot and EPA entered into a CERCLA Administrative Order on Consent (AOC) in 
May 1991 under which the companies agreed to conduct a RI/FS for the site.  During the RI/FS 
the site was divided into three “Subareas:”  1) the FMC Subarea, consisting of the FMC plant 
and other FMC-owned properties at the site; 2) the Simplot Subarea, consisting of the Simplot 
plant and other Simplot-owned properties at the site; and 3) the Off-Plant Subarea, consisting of 
the remainder of the site.  EPA changed these designations to the FMC Plant OU, the Simplot 
Plant OU, and the Off-Plant OU after its 1998 Record of Decision for the EMF Site (1998 ROD, 
EPA, 1998). 



As required under the 1991 Eastern Michaud Flats AOC (1991 AOC), FMC and Simplot 
developed a number of EMF Site studies and reports.  These included the Preliminary Site 
Characterization Summary (EMF PSCS; BEI, 1994) and the EMF RI Report.  EPA reviewed and 
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approved these reports.  EPA conducted the baseline ecological and human health risk 
assessments concurrently with the companies’ RI/FS work and issued the draft and final reports 
for those risk assessments in July 1995 and July 1996, respectively.  The conclusions of those 
risk assessments were incorporated into the Feasibility Study Report for the FMC Subarea (1997 
FMC Subarea FS Report; BEI, 1997) and the 1998 ROD.   



2.2.2 2012 IRODA AND 2013 UAO FOR REMEDIAL DESIGN AND REMEDIAL ACTION 
The IRODA for the EMF Superfund Site FMC Operable Unit (EPA 2012) was signed by EPA 
Region 10 on September 27, 2012.  The IRODA presents the interim remedy for the Site as 
selected by EPA.  A summary of the IRODA selected remedy is presented below in Section 
2.4.2. 



On June 10, 2013, EPA Region 10 issued a UAO to FMC for Remedial Design and Remedial 
Action, EPA Docket No. CERCLA-10-2013-0116 (EPA 2013), which became effective on June 
20, 2013.  The UAO defines the specific actions FMC will undertake to design and implement 
the selected remedy at the FMC OU in accordance with the IRODA.  This RD Work Plan is a 
requirement of the UAO, and has been prepared in accordance with the UAO and Superfund 
Remedial Design and Remedial Action Guidance (EPA, 1986). 



2.3 NATURE AND EXTENT OF SOIL CONTAMINATION 
The EMF Site has been the subject of many environmental investigations. Most notable are the 
RI and SRI, as summarized in the EMF RI Report, SRI Report, SRI Addendum Report and 
GWCCR. These reports provide detailed information on the results of the investigations 
conducted at the FMC OU. The following subsections summarize the nature and extent of soil 
and groundwater contamination at the FMC OU. 



2.3.1 NATURE AND EXTENT OF SOIL CONTAMINATION 
The RI that was completed in 1996 and the SRI that was completed in 2009 delineated the nature 
and extent of soil contamination at the FMC OU. They revealed that wastes and by-products 
were disposed of at ground level and used extensively as fill to contour the ground level as 
operations expanded over time. These waste fill materials were individually characterized based 
on their constituents.  Then, each RA was characterized based on the type of fill disposed in 
these areas. In many cases, different materials are mixed, including native soil and slag.  Table 
2.2 describes the individual RAs and associated wastes.  Table 2.3 provides a profile of the RA 
and waste fill in each and includes the average fill depths, total fill volume, and predominant fill 
type, and secondary fill type.  The Predominant Fill Type column in Table 2.3 describes the 
primary material in the fill, while the Secondary Fill Type column describes other materials 
observed in the fill to a lesser extent.  Table 2.4 presents typical levels and concentrations of 
contaminants of concern (COCs) in source and waste materials at the FMC OU.  In many cases, 
different materials are mixed, including native soil and slag.  Table 2.4 was taken directly from 
Table 3 in the IRODA except that the units for the “reported” upper phosphine “range” of 1 
“mg/kg” in IRODA Table 3 has been corrected to ppmV.  As FMC commented on the Proposed 
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Plan for the FMC OU (Proposed Plan; EPA, 2011), the upper phosphine “range” of 1 “mg/kg” is 
not supported by the findings of the Site-Wide Gas Assessment Report for the FMC Plant OU. 
The “typical” levels/concentrations in source materials for the organic constituents appear to be 
the exposure point concentrations (EPCs) from Table 4-55 in the SRI Report.  The range of 
hydrocarbon levels in coke appears to be taken from the SRI Report; however, those values are 
not contained in a specific table in the SRI Report.  



FMC also noted in its comments on the Proposed Plan that the 95th UCL Background 
Concentration column appears to be based on the SRI Addendum Table 3-1 Composite 0-2” 
95UCL values, with the exception of polonium-210 and potassium-40 that were not included on 
the SRI Table 3-1. In its response to FMC’s comment, EPA stated that “the 95 UCL background 
concentrations for polonium-210 and potassium-40 were collected from Table 1 of Field 
Modification #14 – Revision 2, SRI Work Plan Addendum D, FMC Plant OU, October 22, 2008. 
Polonium-210 and potassium-40 were not analyzed as part of the SRI Addendum background 
study. Therefore the 95 UCL background values for polonium-210 and potassium-40 were 
obtained from data collected during the RI.” 



Primary release mechanisms of contaminants into the surrounding environment at the FMC OU 
include erosion and storm water runoff, extensive use of wastes as fill, disposal of elemental 
phosphorus-contaminated wastes in CERCLA ponds, and potential migration of soil COCs to 
groundwater from infiltration of precipitation. 



Phosphine gas may be generated in fill within RAs that contain elemental phosphorus because of 
the reaction of elemental phosphorus with moisture that may be present in fill. However, 
monitoring has not detected phosphine gas in ambient air at the FMC OU at levels that would 
present a risk to human health (MWH, 2010d). Radium-226 in surface soil has been determined 
to be a primary COC in surface soil because of risks associated with gamma exposure. Elemental 
phosphorous and other COCs exist at depths down to approximately 90 feet bgs. 
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Table 2.2 
Description of Remediation Areas and Fill/Source Materials 



RAs 
Area 



RUs Description and Fill/Source Materials Associated RCRA SWMUs 1 



RA-A 



103 acres 



3, 4, 5, 6, 20, and 
portions of 24 



This area contains former office areas, parking areas, railroad siding, laydown areas, and Bannock Paving area.  Most of the 
remedial area is covered with non-leachable fill including primarily slag, coke, silica, concrete, asphalt, and native soil.  
Underground piping (storm sewers) containing COCs (including P4) exists in RU 3 as listed separately below.  RA-A does 
not encompass any identified or potential sources of COC releases to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
Coke 
Ferrophos 
PCDT water residue 



SWMU# 1  Drum Storage Unit  
SWMU# 38  Road Segments 
SWMU# 39  Chemical Lab Drain Pit 
SWMU# 46  Railcar Loading and Unloading Area-BPC 
SWMU# 47  Bannock Paving Areas 
SWMU# 47  Coke Settling Pond (former BAPCO Unit) 
SWMU# 48  Surface roads Bannock Paving Company 
SWMU # 61 Laboratory Chemical Disposal Area 
SWMU# 63  Long-Term Phosphorus Storage Tanks  
SWMU# 66  Boiler Fuel Tank and Pipeline Area 
SWMU# 68  Railroad Spurs 
SWMU# 70  Satellite Storage Area for Spent Laboratory Solvents 
SWMU# 72  Former Satellite Storage Area for Waste Paint Solvents 
SWMU# 92  P4 Maintenance Cleaning Facility (Decon Building) 
SWMU# 99  Drum Storage Area at Training Center 
SWMU# 101  Railcar Loading Overflow Tank  



RA-A1 



< 1 acre 



Portion of RU 20 This area is located at the former Bannock Paving area and included above ground fuel storage tanks and vehicle fueling 
area.  This area was investigated during the SRI in 2007 and found to contain fuel PAHs above the soil SSLs.  RA-A1 does 
not encompass any identified or potential sources of COC releases to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
PCDT water residue 
Fuel spill residue 



SWMU# 47  Bannock Paving Areas 



SWMU# 48  Surface roads Bannock Paving Company 



RA-B 



10.8 acres 



1, 2, and down 
gradient to include 
P4-impacted capillary 
fringe.   



This area contains former the furnace building, phos dock, secondary condenser, and slag pit and extends to the east to 
capture the capillary fringe soils contaminated with P4.  Surface and/or subsurface fill within this remedial area contains P4 
(subsurface), phossy solids, precipitator solids, slag, ore, concrete, asphalt, and silica.  Underground piping containing 
COCs (including P4) exists in RA-B.  RA-B encompasses identified and potential sources of COC releases to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
P4 
Precipitator solids 
Phossy solids 
Underground Piping Containing P4 



SWMU# 5  Slag Pit Wastewater Collection Sump  
SWMU# 13 Andersen Filter Media (AFM) Washing Unit 
SWMU# 36 & 55  Rail Car Loading/Unloading, and Phos Dock 
SWMU# 38 Road segments 
SWMU# 41 (partial)  Stacks and Vents 
SWMU# 54  Phos Dock Area 
SWMU# 60  Secondary Condenser/Former Fluid Bed Dryer Area 
SWMU# 68 Railroad Spurs  
SWMU# 73 Satellite Areas for Spent Anderson Filter Media 
SMWU# 74 East AFM Bin Area 
SMWU# 75 Precipitator Dust Slurry Pots 
 SWMU# 76 Medusa Scrubber Blowdown Collection Tank 
SWMU# 77 P4 Load Dock, Scrub. Blowdown Sump, and NS Tank 
SWMU# 78  Washdown Collection Sumps--Furnace Building Area 
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RAs 
Area 



RUs Description and Fill/Source Materials Associated RCRA SWMUs 1 



SWMU# 79  Northeast Collection Sump - Furnace Building Area 
SWMU# 80  Southeast Collection Sump - Furnace Building Area 
SWMU# 81  Furnace Washdown Collection Tank (V-3600) 
SWMU# 82 Facility-Wide Wastewater Piping System  
SWMU# 86  V-3700 Tank and Associated Piping 
SWMU# 90  V-3800 Tank and Associated Piping 
SWMU# 91  NOSAP Intercept Tank (Tank T-8010) 
SWMU#102  Former Slag Pit (prior to slag handling) 
SWMU# 104 #3 P4 Sump 



RA-C 



34.6 acres 



RUs 13, northern 
portion of 12, eastern 
portion of 22b, and a 
small portion of RU 
24 between RUs 1 & 
2 and RU 22b.  



This area contains former phossy/precipitator slurry ponds, the piping corridor between RUs 1 and 2 and 22b (small 
portions of RUs 12 and 24), and the Pond 8S recovery process.  Surface and/or subsurface fill within this area contains P4 
(subsurface), phossy solids, precipitator solids, slag, ore, ferrophos, concrete and asphalt.  Underground piping containing 
COCs (including P4) exists in RUs 13, 22b and 24.  RA-C encompasses identified and potential sources of COC releases to 
groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
Precipitator solids 
Phossy solids 
P4 
Ferrophos 
PCDT water residue 
Underground Piping Containing P4 



SWMU# 4  Former 8S Recovery Process 
SWMU# 25  Pond 0S 
SWMU# 26  Pond 00S 
SWMU# 27  Pond 1S 
SWMU# 28  Pond 2S 
SWMU# 29  Pond 3S 
SWMU# 30  Pond 4S 
SWMU# 31  Pond 5S 
SWMU# 32  Pond 6S 
SWMU# 33  Pond 7S 
SWMU# 34  Pond 10S (Including Precipitator Dust Pile atop pond 10S) 
SWMU# 38  Road Segments 
SWMU# 43  Ferrophos Storage Areas 
SWMU# 53  Old Pond 7S Tree-Line Area 
SWMU# 56  Drum Storage Area for other Nonhazardous Wastes 
SWMU# 57  Transformer Salvage Area 
SWMU# 58  PCB Storage Shed (removed 2000) 
SWMU# 59  Waste Oil Storage Area 
SWMU# 62  Area West of Mobile Shop 
SWMU# 64 (partial) Phossy Waste Pipeline Cleanout Areas  
SWMU# 65 (partial)  Precipitator Slurry Pipeline Cleanout Areas  
SWMU# 71  Satellite Storage Areas for Waste Degreasing Solvents 
 SWMU# 82 (partial)  Facility-wide Wastewater Piping System 
SWMU# 83  High-pressure steam cleaning Station 
SWMU# 84  Used Oil Collection Tank 
SWMU# 107  Portable Storage Tanker for Dielectric Fluid 



RA-D 



33.6 acres 



Western portion of 
RU 22b including 
former Pond 9S 



This area contains former clarified phossy water/precipitator slurry overflow ponds and precipitator slurry ponds.  No P4 is 
present but surface/subsurface fill contains phossy solids, precipitator solids, slag, and ore.  RA-D encompasses identified 
and potential sources of COC releases to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
Precipitator solids 
Phossy solids 
PCDT water residue 
Underground Piping Containing P4 



SWMU# 6  Area 9S 
SWMU# 19  Pond 1E 
SWMU# 20  Pond 2E 
SWMU# 21  Pond 3E 
SWMU# 22  Pond 4E 
SWMU# 23  Pond 5E 
SWMU# 24  Pond 6E 
SWMU# 52  Pond 7E 
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RAs 
Area 



RUs Description and Fill/Source Materials Associated RCRA SWMUs 1 



RA-E 



21.2 acres 



RU 8, southern 
portion of RU 9, and 
southern portion of 
RU 16. 



This area contains former ore kilns, kiln scrubber ponds, calciners, calciner pond solids stockpile, silica stockpiles, and 
calcined ore stockpiles.  No P4 is present but surface/subsurface fill contains slag, ore, silica, kiln pond solids (subsurface).  
Underground piping containing COCs (including P4) exists in RU 8 and is listed separately below.  RA-E encompasses 
identified and potential sources of COC releases to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios2: 



Slag 
Ore 
Calciner pond solids 
Calcined ore 
Coke 
Underground Piping Containing P4 



SWMU# 12  Wastewater Treatment Unit 
SWMU# 17  Calciner Pond Sediment Stockpile 
SWMU# 35  Three kiln Scrubber Ponds 
SWMU# 38  Road Segments 
SWMU# 41  Stacks and Vents (i.e., calciner system) 
SWMU# 51  Kiln (scrubber) Overflow Pond  
SWMU# 67  Former Flare Pit for Carbon Monoxide 
SWMU# 103  New Horizontal Flare Pit 



RA-F 



171 acres including 
RA-F1 and RA-F2 



RUs 19, 11, and 
southern portion of 
12 



This area contains the slag pile and bullrock pile (RU 19) and former equipment maintenance/laydown areas (RUs 11 and 
12).  Surface and subsurface fill within this area consists predominantly of slag and bull rock.  Southwestern corner of slag 
pile was location of the former plant landfill (RU 19b) and is listed separately below.  Railcars containing P4 and phossy 
solids (RU 19c) are listed separately below.  RA-F does not encompass any identified or potential sources of COC releases 
to groundwater. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios: 



Slag 
Precipitator solids 
Phossy solids 
Ferrophos 
PCDT water residue 



SWMU# 38  FMC surface road segments 
SWMU# 42  Slag Pile 



RA-F1 (Buried 
Railcars) 



2.7 acres 



In 1964, 21 railcars containing an estimated 10 to 25% P4 sludge were placed at the southern edge of the slag pile and 
covered with native soil.  The railcars were then covered with 80 to 120 feet of slag as the slag pile progressed to the south.  
RU 19c is a potential source of COC releases to groundwater 3. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios:  



Slag 
Phossy solids 
P4 



None 
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RAs 
Area 



RUs Description and Fill/Source Materials Associated RCRA SWMUs 1 



RA-F2 (Former 
Landfill ) 



20.3 acres 



This sub-area is located within the southwestern corner of the slag pile (RU 19).  Landfill operations within this sub-area 
(RU 19b) began at the inception of plant operations in 1949 and ceased in 1980.  Wastes placed in RU 19b included slag, 
office wastes (consisting of office and lunchroom solid wastes), industrial wastes (consisting of asbestos, spent solvents, 
oily residues, transformer oil, kiln scrubber solids, phosphorus-bearing wastes, fluid-bed dryer wastes, and AFM) furnace 
rebuild/digout wastes (consisting of furnace feed materials, carbon materials, concrete, rocks, and debris), IWW sediments, 
and baghouse dust.  These wastes are covered by 50 - >100 ft of slag.  RU 19b is a potential source of COC releases to 
groundwater 3. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios: 



Slag 
Office wastes 
Industrial wastes – asbestos wastes, spent solvents, and oily residues, transformer oil, kiln scrubber solids, phosphorus-
bearing wastes, fluid-bed dryer wastes 
AFM 
Furnace digout/rebuild wastes 



SWMU# 44  Landfill (old) 



RA-G 



65.9 acres 



RUs 7, northern 
portion of 9, 10, 15, 
northern portion of 
16, and portions of 
24. 



This area contains the ore stockpiles, silica stockpile, IWW pond and ditch, dry process waste pile (RU 15) and the northern 
portion of RU 16.  Surface and subsurface fill within this area include various plant solid materials including ore, baghouse 
dust, coke, carbon, calciner solids, and slag.  RA-G does not encompass any identified or potential sources of COC releases 
to groundwater. 



The northeastern portion of RA-G (on State land) includes areas within the PCDA Development Agreement. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios: 



Slag 
Ore 
Coke 
Calcined ore 
Calciner pond solids 
Precipitator solids 



SWMU# 16  Calciner Solids Pile 
SWMU# 37  Shale Ore Handling Areas 
SWMU# 38  Road segments 
SWMU# 49  Industrial Wastewater Basin 
SWMU# 50  Industrial Wastewater Ditch 
SWMU# 69  Oversize Ore, Broken and Used Electrode, Baghouse Dust Storage and 
Recycling, and Used Conveyor Belt Area 
SWMU# 105  Coke Unloading Building 
SWMU# 106  Nodule Pile 



RA-H 



17 acres 



RUs 17 and 18 This area contains the active plant landfill (RU 18) and the construction/demolition debris landfill (RU 17).  Surface and 
subsurface fill within this area contains solid waste including plant trash, Andersen filter media (AFM), asbestos, empty 
containers, concrete, carbon, and furnace feed materials (ore, silica, coke).  RA-H is a potential source of COC releases to 
groundwater 3. 



Fill/Source Materials Considered for HHRA  
Exposure Scenarios: 



Slag 
Furnace feed materials (ore, silica, coke) 
Office wastes 
Packaging materials 
AFM 
Asbestos containing materials 
Carbon 



SWMU# 38  Road segments  
SWMU# 45  Landfill (also referred to as Solid Waste Landfill) 
SWMU# 89  Roadway Landfill  
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RAs 
Area 



RUs Description and Fill/Source Materials Associated RCRA SWMUs 1 



RA-I 



191 acres 



Northern Properties 
(Parcels 1, 2, 4, 5, 
and 6) 



This area of the FMC Plant OU is north of the Plant Site and includes all land owned by FMC (Parcels 1, 2, 4, 5, and 6) 
with exception of Parcel 3.  It was not used for plant production activities, but was used for various agricultural, commercial 
and recreational activities.  Some slag was applied to the surface for roads and parking.  RA-I does not encompass any 
identified or potential sources of COC releases to groundwater. 



Sources Considered for HHRA and ERA Exposure Scenarios:   



Fugitive dust and stack emissions deposited on land surface. 



None 



RA-J 



15 acres 



Northern Properties 
(Parcel 3)  



This area of the FMC Plant OU contains property (Parcel 3) north of Highway 30, but south of I-86 on State lands.  It was 
not used for plant production activities, but was used for various agricultural and commercial activities.  RA-J does not 
encompass any identified or potential sources of COC releases to groundwater. 



Sources Considered for HHRA and ERA Exposure Scenarios:   



Fugitive dust and stack emissions deposited on land surface. 



None 



RA-K (Railroad Swale) 



2.4 acres 



RU 22c This sub-area is located along the northeastern border of the FMC Plant Site and was used for stormwater retention.  In addition to 
stormwater, the Railroad swale (RU 22c) also received an intermittent flow of phossy water and is known to contain low levels of P4 and 
phossy solids.  In the late 1980s, the railroad swale was excavated and backfilled with slag and ore.  RU 22c is a potential source of COC 
releases to groundwater3. 



Fill/Source Materials Considered for HHRA 
Exposure Scenarios:  



Slag 
Phossy solids 
P4 
Ore 



SWMU# 18  Railroad Swale 



UG Piping This sub-area includes underground piping that remains in place and may contain P4, precipitator solids, and/or phossy solids.  This UG 
piping is believed to exist in RUs 1, 2, 3, 8, 12, 13, 22b and 24.  UG Piping is a potential source of COC releases to groundwater3. 



Fill/Source Materials Considered for HHRA 
Exposure Scenarios2: 



P4 
Precipitator solids 
Phossy solids 



SWMU# 64 Phossy Waste Pipeline Cleanout Areas  
SWMU# 65 Precipitator Slurry Pipeline Cleanout Areas 



FMC Plant OU 
Groundwater 



The nature and extent of the FMC Plant OU wide impacted groundwater and evaluation / identification of FMC (and non-FMC) sources of groundwater impacts are described in the  Groundwater Current Conditions Report for the FMC Plant 
OU (MWH, June 2009). 



1  RCRA SWMUs do not necessarily contribute to the Remediation Area (RA) risk, but are identified here to integrate RCRA corrective action into the SFS under the “one clean-up” initiative. 
2  Risks associated with exposure to the contents of underground piping runs are evaluated separately from risks associated with exposure to other surface and subsurface fill/source materials identified in an RU. 
3  These RAs / subareas have not been identified as sources that have discernibly impacted groundwater (GWCCR, June 2009); however, based on historical knowledge and/or the SRI results, the SFS will consider these RAs / subareas as potential sources of COC 



releases to groundwater. 
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Table 2.3 
Waste Fill Profile by Remediation Area 



 
RAs Composed of RU’s Area 



(acres) 
Fill Volume 



(yd3) 
Average Fill 



Depth (ft) 
Predominant Fill 



Type1 
Secondary Fill Type1 



A 3, 4, 5, 6, 20, and 
portions of 24 



103 1,203,234 7.2 Slag, Silica, Concrete, 
Asphalt 



Underground Piping, Coke, 
Ferrophos, PCDT Water 
Residues, Fuel Spill Residues 



B 1, 2, and down 
gradient to include 
P4 impacted 
capillary fringe 



10.8 135,570 7.8 Slag, Silica, Concrete, 
Asphalt 



P4, Precipitator Solids, 
Phossy solids, Underground 
Piping 



C 13, northern portion 
of 12, eastern 
portion of 22b, and 
small portion of 24 



34.6 410,165 7.3 Slag, Silica, Concrete P4, Precipitator Solids, 
Phossy Solids, Underground 
Piping, Ferrophos, PCDT 
Water Residues 



D Western portion of 
22b 



33.6 350,606 6.5 Slag Precipitator Solids, Phossy 
Solids, PCDT Water 
Residues, Underground 
Piping, P4 



E 8, southern portion 
of 9 and 16 



21.2 171,423 5.0 Calcined Ore, Raw 
Ore, Slag, Concrete, 
Silica, Calcined Pond 
Solids 



Kiln Pond Solids, 
Underground Piping, Coke 



F 19,11, and southern 
portion of 12 



171 14,841,591 Approximately Slag Precipitator Solids, Phossy 
Solids, Ferrophos, PCDT 
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RAs Composed of RU’s Area 
(acres) 



Fill Volume 
(yd3) 



Average Fill 
Depth (ft) 



Predominant Fill 
Type1 



Secondary Fill Type1 



(including buried 
railcars) 



120 Water Residues, Buried 
Railcars (P4, Phossy Solids) 



G 7, northern portion 
of 19, 10, 15, 
northern portion of 
16, and portion of 
24 



65.9 1,078,092 10.1 Raw Ore, Slag, 
Concrete, Silica, 
Calcined Ore, 
Bullrock, Calcined 
Pond Solids 



Coke, Precipitator Solids, 
Graphite/Carbon, Calcined 
Pond Solids 



H 17 and 18 17.5 Approximately 
6,500 (7,800 tons 



of waste, 
assumed 1.2 



tons/yd3) 



0.23 Slag, Ore, Silica Office Wastes, Pakaging 
Materials, AFM, Asbestos, 
Carbon 



I Northern Properties 
(Parcels 1, 2, 4, 5, 
and 6) 



191 42,963 0.14 Fugitive Dust from 
Plant Operations 



Slag for roads 



J Northern Properties 
(Parcel 3) 



15 4,028 0.17 Fugitive Dust from 
Plant Operations 



Slag for Roads 



K Railroad Swale/22c 1.3 22,000 10.5 Slag P4, Precipitator Solids, 
Phossy solids, Underground 
Piping 



1Predominat Fill Type describes the primary materials and Secondary Fill Type describes secondary materials observed in the fill. 
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Table 2.4 
Typical Levels and Concentrations of Contaminants of Concern Present in Source Materials 



(Taken Directly from Table 3 in the IRODA Except as Noted in Footnote 2) 
 



Contaminants 
of Concern 



Ore Slag Precipitator 
Solids 



Phossy 
Solids 



Calciner 
Pond 
Solids 



Calcined 
ore 



Ferrophos Coke1 Soil 95th UCL 
Background 



Concentrations



Antimony 
(mg/kg) 



  146 194      0.28 



Arsenic 
(mg/kg) 



14.6  44.6 180 14.3     10.4 



Cadmium 
(mg/kg) 



125  5,240 2,010 538     0.72 



Hydrocarbons 
(mg/kg) 



       3.75 – 
31.1 



 - 



Fluoride 
(mg/kg) 



    1,300     302 



Lead (mg/kg)   1,073       23.9 



Lead-210 
(pCi/g) 



36.3 13 1,140 409 34.1 21.9    2.02 



Nickel (mg/kg)       1,150   18.7 



Phosphine 
(ppmV) 



        0 – 
1.02 



0 
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Contaminants 
of Concern 



Ore Slag Precipitator 
Solids 



Phossy 
Solids 



Calciner 
Pond 
Solids 



Calcined 
ore 



Ferrophos Coke1 Soil 95th UCL 
Background 



Concentrations



Polonium-210 
(pCi/g) - 



657 72.3 458 1.17 



Potassium-40 
(pCi/g) 



152 27.4 70.4 15.0 



Radium-226 
(pCi/g) 



29.6 25.1 11.3 17.4 26.7 0.953 



Thallium 
(mg/kg) 



340 0.13 



Uranium-238 
(pCi/g) 



27.5 29.3 6.39 17.9 24.2 0.88 



Vanadium 
(mg/kg) 



19.6 



1Coke contains polycyclic aromatic hydrocarbons, six of which were found to be in concentrations that pose risk. There is no “background” concentration for 
hydrocarbons. 
2Phosphine (parts per million by volume [ppmV]) may be present in soils where elemental phosphorus is known to be present, such as RAs B, C, D, K, and F1.  
The units for the “reported” upper phosphine “range” of 1 “mg/kg” in IRODA Table 3 has been corrected to ppmV.  As FMC commented on the Proposed Plan 
for the FMC OU, the upper phosphine “range” of 1 ppmV is not supported by the findings of the Site-Wide Gas Assessment Report for the FMC Plant OU. 
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2.3.2 NATURE AND EXTENT OF GROUNDWATER AND SURFACE WATER CONTAMINATION 
Many groundwater studies, including routine long-term groundwater monitoring, have been 
completed over the years. The results of these studies were compiled and evaluated in the 
GWCCR that EPA approved in 2009.   



Groundwater at the EMF Site flows northward from the western and central portions of the FMC 
OU and contamination is limited to the area south of I-86 by converging flow of groundwater 
from the west and northwest (see Figure 2-3). Groundwater from the western and central 
portions of the FMC OU is swept eastward, south of I-86, and joins groundwater from the Joint 
Fence Line/Calciner Ponds Area and from the Simplot Plant. In the Joint Fence Line/Calciner 
Ponds Area, groundwater from the western part of the Simplot gypsum stack flows in a 
northwesterly sweeping arc across the Simplot property boundary flows beneath FMC OU where 
it commingles with flows from the eastern portions of the FMC OU, and exits to the northeast 
near monitoring well 110. Virtually all groundwater beneath the EMF facilities discharges to the 
Portneuf River between Batiste Spring and the spring at Batiste Road (aka Swanson Road 
Springs) and as bank seeps and baseflow to the river in the reach bounded by these springs 
(MWH, 2009b). 



The GWCCR concluded that the groundwater quality and the area of EMF-impacted 
groundwater essentially remained unchanged from 1991 through 2010. Table 2.5 combines 
Table 8 from the IRODA with a summary of updated comparative values and recent (2000 to 
2014) groundwater monitoring results for the FMC OU.  The maximum detected concentrations 
presented in Table 8 from the IRODA are historic maximum detected groundwater 
concentrations from the original 1992 to 1994 Remedial Investigation for the Eastern Michaud 
Flats Site.  As is evident in the column that summarizes the percentage of groundwater sample 
results detected above their respective comparative value in FMC wells for all years (since the 
well was installed and sampling began) though 2014, numerous groundwater COCs listed on 
Table 8 of the IRODA, for example, beryllium, boron, cadmium, chromium, nickel, zinc and 
trichloroethene have rarely (in less than 1% of results) or never (0% of results) exceeded their 
comparative values in groundwater at the FMC OU.  As shown in the Maximum Detected 
Concentration (2000-2014) column, only arsenic, manganese, nitrate, elemental phosphorus, 
selenium, vanadium and total cyanide have been consistently detected above their comparative 
values in groundwater at the FMC OU.  The extent of groundwater contamination at the FMC 
OU is presented on Figure 2-4 which shows the extent of arsenic concentrations in shallow 
groundwater above the comparative value.  Groundwater concentrations of the other COCs 
above their comparative values are coextensive with or located within smaller areas of the 
overall arsenic groundwater plume (GWCCR, 2009).   
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Table 2.5



EMF Site Groundwater COCs Identified in the IRODA for the FMC OU  
Updated Comparative Values and Summary of Groundwater Results for the FMC OU 



TABLE 8 FROM THE IRODA FOR THE FMC OU 
RISK BASED AND MAXIMUM CONCENTRATION OF 



CONTAMINANTS OF CONCERN IN  EMF SITE GROUNDWATER 



UPDATED GROUNDWATER 
COMPARATIVE VALUES AND 



SUMMARY OF GROUNDWATER 
RESULTS1 FOR FMC OU 



Contaminants of 
Concern 



Units 
Maximum 
Detected 



Concentration 



Risk Based 
Concentrationa 



Maximum 
Contaminant 
Level (MCL) 



Cleanup 
Level 



Updated 
Comparative 
Value (CV)2 



Percentage of 
Results for 
FMC Wells 



>= CV3 



Maximum 
Detected 



Concentration 
(2000-2014)4 



Antimony mg/l 1.07 0.006 0.006 0.006 0.006 1.5% 0.0073 [5] 



Arsenic mg/l 5.53 0.000048 0.01 0.01 0.01 66.4% 0.657 



Beryllium mg/l 0.083 0.000019 0.004 0.004 0.004 0.0% 
Zero detected 



results 



Boron mg/l 89 1.36 - 1.36 7.3 0.3% 6.24



Cadmium mg/l 3.9 0.008 0.005 0.005 0.005 0.2% 0.0013 



Chromium mg/l 7.58 0.077 0.1 0.1 0.1 0.1% 0.0118



Fluoride mg/l 2,815 0.93 4 4 4 7.0% 193



Manganese mg/l 91.2 0.077 - 0.077 0.05 44.4% 8.28 



Mercury mg/l 0.0043 0.0046 0.002 0.002 0.002 1.1% 0.00028 



Nickel mg/l 3.46 0.299 0.1 0.1 0.73 0.0% 0.0451



Nitrate mg/l 660 25.03 10 10 10 18.5% 64.2 



Phosphorusd mg/l 697 TBD - TBD - - 464 



Phosphorus 
(elemental) 



mg/l NA NA NA 0.00073 0.00073 6.2% 0.258 



Radium-226 pCi/L 7.09 0.39 5* 5 5* 6.4% [6] 1.46 [7]



Selenium mg/l 19.73 0.07 0.05 0.05 0.05 4.9% 0.211 



Thallium mg/l 9.09 0.001 0.002 0.002 0.002 1.7% 0.0085 [8] 



Vanadium mg/l 22.317 0.108 - 0.108 0.18 1.9% 0.182



Zinc mg/l 28.9 3.92 - 3.92 71 0.0% 0.0209



Tetrachloroethene mg/l 0.035 0.001 0.005 0.005 0.005 3.9% >0.001 



Trichloroethene mg/l 0.028 0.002 0.005 0.005 0.005 0.8% >0.001 



Gross Alpha b pCi/L 1,690 - 15 15 15 4.0% 325 [9]



Gross Beta c pCi/L 1,355 - 4 mrem/yr 4 mrem/yr 4 mrem/yr NC [10] 960 
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Key (IRODA Table 8): 



*Combined Ra 226 and Ra 228



a RBCs for groundwater based on drinking water and watering homegrown produce. RBC value based on cancer risk of 10-6 or 
HQ=1. 



b Individual radionuclides potentially responsible for elevated gross alpha and gross beta levels are also COPCs. These include, 
but are not limited to Lead-210, Polonium-210, Potassium-40, Thorium-230, Uranium-234, and Uranium-238. 



c Beta particle and photon activity based on consumption of 2 liters/day 



d RBC for phosphorus will be defined in a future decision document. 



e MCL was changed from 0.050 mg/l to 0.010 mg/l in 2006. 



Notes (Updated Information): 



1 The FMC Plant OU groundwater results are from monitoring locations:  100-series wells are 100 through 191 inclusive; the 
TW-series wells are TW-1 through TW-12 inclusive (including shallow, intermediate and deep); the selected 500-series wells are 
500, 501, 502, 514, 515, 516, 517, 521, 522, 523, 524 and 525; and Batiste Spring and Swanson Road Spring (aka the Spring at 
Batiste Road). 



2 The Comparative Values (CVs) are taken from Table 4.2-1 "Groundwater Representative Concentrations and Comparative 
Values" in the GWCCR, June 2009 Final. 



3 The percentage of valid results greater than the CV are for all results through November 2014 for the wells listed in note 1. 



4 The maximum valid detected result based on monitoring from January 2000 through November 2014 for the wells listed in note 
1. 



[5] For the antimony results with a detection limit below the CV, only 1 of 41 results (2.4%) is greater than the CV.  That single 
result  >= CV was at northern Joint Fenceline Area well 110 and does not appear to be attributable to FMC Plant OU sources. 



[6] Percentage is for combined Ra-226 and Ra-228 activity >= CV. 



[7] Maximum value is maximum combined result for Ra-226 plus Ra-228; maximum Ra-226 result is 0.57 pCi/l. 



[8] Only 2  of 21 results from 2000 were reported detected above the CV and zero of 36 results from 2001 were reported detected 
above the CV (including the same wells sampled during 2000), the sporatic detection of thallium above the CV but below the 
representative (background) levels is consistent with the findings of the EMF RI that thallium is not related to FMC Plant OU 
sources. 



[9] As described in detail in the GWCCR, June 2009 Final, the only gross alpha results that exceed the CV are at Joint Fenceline 
Area wells 161 and 164 and representative (background) well 515 and are not related to FMC Plant OU sources. 



[10] A percentage was not calculted as results are in pCi/l and not comparable to the CV in mrem/yr. 



[11] EPA did not include total cyanide as a groundwater COC in Table 8 of the IRODA, but the groundwater results for the FMC 
OU are presented here for completeness.  For the 2000-2014 cyanide results, only 5 of 96 results (5%) are greater than the CV.    



Table 2.5 (Continued) 



EMF Site Groundwater COCs Identified in the 1998 ROD  
Updated Comparative Values and FMC Plant OU Groundwater COCs 



Contaminants of 
Concern 



Units 
Maximum 
Detected 



Concentration 



Risk Based 
Concentration 



Maximum 
Contaminant 
Level (MCL) 



Cleanup 
Level 



Updated 
Comparative 
Value (CV)2 



Percentage of 
Results for 
FMC Wells 



>= CV3 



Maximum 
Detected 



Concentration 
(2000-2008)4 



Total cyanide [11] mg/l NA NA NA NA 0.2 5.2% 0.43
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2.4 INTERIM RECORD OF DECISION AMENDMENT 
The IRODA presents the selected remedy for the FMC OU.  The selected interim amended 
remedy will protect human health and the environment by eliminating, reducing, or controlling 
risks posed by the FMC OU through containment of contaminated soils with engineering 
controls and institutional controls. Groundwater extraction from the shallow aquifer will provide 
hydraulic containment of contaminated groundwater, thereby preventing further down-gradient 
migration of FMC OU COCs. Land use restrictions will limit FMC OU activities to 
commercial/industrial uses, prohibit activities that may disturb the implemented remedial 
actions, and restrict human consumption of groundwater. Land use restrictions will also strictly 
manage when, where, and how non-remedial action excavation can occur (for example, digging 
to access utility lines). 



2.4.1 REMEDIAL ACTION OBJECTIVES FOR SITE SOILS 
The RAOs for contaminated soils at the FMC OU include the following elements:  



 Prevent human exposure via all potential pathways (external gamma radiation exposure,
inhalation of radon in potential future buildings, incidental soil ingestion, dermal
absorption, and fugitive dust inhalation) to soils and solids contaminated with COCs
thereby resulting in an unacceptable risk to human health assuming current or reasonably
anticipated future land use.



 Minimize generation of and prevent exposure to phosphine and other gases that represent
an unacceptable risk to human health and the environment.



 Prevent direct exposure to elemental phosphorus under conditions that may cause it to
spontaneously combust, posing a fire hazard as well as resultant air emissions that
represent a significant threat to human health or the environment, and prevent such
conditions.



 Prevent potential ingestion of groundwater containing COCs in concentrations exceeding
risk-based concentrations (RBC) or applicable or relevant and appropriate requirements
(ARARs), or site-specific background concentrations if RBCs or ARARs are more
stringent than background.



 Reduce the release and migration of COCs to the groundwater from FMC OU sources
resulting in concentrations in groundwater exceeding RBCs or ARARs, or site-specific
background if RBCs or ARARs are more stringent than background.



 Reduce the release and migration of COCs to surface water from FMC OU sources at
concentrations exceeding RBCs or ARARs, including water quality criteria pursuant to
Sections 303 and 304 of the Clean Water Act.
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2.4.2 SELECTED REMEDY SUMMARY FOR SITE SOILS 
The selected remedy for site soils at the FMC OU replaces the remedy selected in the 1998 ROD. 
The remedy addresses metals, radionuclides, and other COCs identified in soils and fill at the 
FMC OU. The selected remedy for the site soils at the FMC OU includes the following 
components: 



 Place evapotranspiration (ET) caps over areas that contain non-slag fill (such as
elemental phosphorus, phossy solids, precipitator solids, kiln scrubber solids, industrial
waste water sediments, calciner pond solids, calcined ore, and plant/construction landfill
debris) to (1) promote lateral drainage off the cap, prevent run-on and promote
evaporation and transpiration of precipitation that infiltrates into ET cap soil layer,
thereby minimizing contaminant migration into underlying groundwater, and (2) prevent
direct contact with contaminants by current and or future workers. ET caps will be placed
over the following RAs:  RA-B, RA-C, RA-D, RA-E, RA-F1, RA-F2, RA-H, and RA-K
as shown on Figure 2-5;



 Place approximately 12 inches of soil cover over (1) areas containing slag fill, (2) ore
stockpiles, and (3) the former Bannock Paving areas to prevent gamma radiation and
fugitive dust exposure to potential future workers. Gamma radiation-protective soil
covers will be placed over RA-A, RA-A1, RA-F, and RA-G, as shown on Figure 2-4;



 Excavate contaminated soil from Parcel 3 of FMC’s Northern Properties, also known as
RA-J, and consolidate that soil onto the Former Operations Area to prevent exposure of
residents and future workers to elevated levels of radionuclides in surface soil;



 Clean underground reinforced concrete pipes that contain elemental phosphorus and
radionuclides to prevent exposure to potential future workers;



 Implement a long-term groundwater monitoring program to evaluate the performance of
the soil and groundwater remedial actions to determine their effectiveness in reaching the
cleanup levels, and provide information needed for developing a final groundwater
remedy protective of human health and the environment if the current interim remedy
cannot meet cleanup requirements within an acceptable timeframe. The long-term
groundwater monitoring program will be based on the current groundwater monitoring
program, which may be refined during the Remedial Design/Remedial Action phase;



 Implement a gas monitoring program at the FMC OU capped ponds (also referred to as
CERCLA Ponds to distinguish them from the RCRA-regulated ponds) and subsurface
areas where elemental phosphorus is present to identify potential phosphine and other
potential gas generation at concentrations that could pose a risk to human health;
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 Implement and maintain institutional controls that include environmental land use
easements prohibiting activities that may disturb implemented remedies (such as digging
in capped areas) and restrict the use of contaminated groundwater;



 Install engineering controls or barriers, such as additional fencing to further limit site
access;



 Implement a remedy management system to integrate the existing RCRA Pond caps with
the development of new caps, access roads, groundwater extraction system, and utility
lines;



 Implement an FMC OU-wide storm water runoff management plan to minimize cap
erosion and the infiltration of contaminants of concern to groundwater, including FMC
OU-wide grading and the collection of storm water in retention basins; and,



 Conduct operations and maintenance of implemented remedial actions.



Other actions, including post-closure activities at the RCRA-regulated units, have been and 
continue to be performed at the FMC Facility. These actions are not part of the FMC OU because 
they are conducted under RCRA requirements for closed hazardous waste management units.  The 
post-closure work performed at these units remains regulated under RCRA. 
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3.0 REMEDIAL DESIGN CRITERIA AND COMPONENTS 
This section presents the Selected Remedy work elements, objectives, and performance 
standards as defined in the IRODA and UAO.   This section also identifies the RD components 
that define how the selected remedy will be implemented at the FMC OU.   



3.1 SOIL REMEDY DESIGN AND CONSTRUCTION ELEMENTS 
The soil remedial design and construction elements are presented below. 



3.1.1 SITE-WIDE GRADING AND STORMWATER MANAGEMENT   
Site-wide grading and stormwater runoff management as it is currently being performed and will 
continue to be conducted in the future is critical to minimize cap erosion and ponding/infiltration 
at areas where leachable COCs remain in the soil/fill.  Stormwater is being addressed by site-
wide grade planning, integration into cap design, and collection of stormwater to minimize 
degradation of the caps and maintain a zero discharge of stormwater from the site to surface 
waters.  Several stormwater retention basins have been or will be constructed in the locations 
specified in the design drawings as part of the site-wide grading phase.  The site-wide grading 
plans have been developed to accommodate the integration of new and existing caps, 
maintenance roads, existing easements, and infrastructure and existing monitoring systems, as 
further described in Section 4.1.4 below.  



Objective: The objectives of the site-wide grading and stormwater management are to 1) 
establish the elevation contours for the subgrade to receive the ET and gamma caps, 2) design a 
site-wide stormwater capture, conveyance and detention system that minimizes erosion and 
diverts water from the planned ET and gamma covers and existing capped areas, and 3) integrate 
the stormwater management system and grading plans with the existing and planned caps, access 
roads, infrastructure and monitoring systems.  



Performance Standard: The site-wide grading and stormwater management establish the 
subgrade and stormwater management controls such that the ET and gamma caps meet their 
respective performance standards and maintain the zero stormwater discharge status of the FMC 
plant site.   



3.1.2 ET CAPS 
The ET cap involves constructing a soil cover of native soil and vegetation that is graded to 
promote drainage off the cover, prevent run-on to the cover, and provide sufficient water storage 
and ET capacity to store and allow for the evaporation and transpiration of precipitation that 
infiltrates into the soil cover layer.  This design minimizes infiltration into the fill materials 
and/or soil below the ET cover system and subsequent mobilization and transport of 
contaminants from those materials to the underlying groundwater.  The ET cover systems 
include a capillary break layer comprised of coarse material (e.g., gravel) that limits the 
infiltration into the underlying fill and/or soil materials.  The ET caps will be installed on RAs 
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that are identified as posing a potential threat to groundwater due to release and migration of 
COCs from surface/subsurface soil/fill to groundwater.  Installation of ET caps on the specified 
RAs also constitutes the source control remedy element of the groundwater Remedial Action.  
After grading to establish the appropriate subgrade slopes and stormwater drainage/collection, 
ET caps will be installed at the following RAs: 



RA-B:  This area encompasses the former furnace building, phosphorus loading dock, secondary 
condenser and slag pit, and encompasses the P4-impacted capillary fringe soils downgradient of 
these RUs.  Surface and/or subsurface fill within this remedial area contains P4 (subsurface), 
phossy solids, precipitator solids, slag, ore, concrete, asphalt, and silica.  Underground piping 
containing COCs (potentially including P4) is also present in RA-B.   



RA-C:  This area encompasses the former phossy/precipitator slurry ponds, the piping corridor 
leading from RA-B to the former ponds, and the Pond 8S recovery process.  Surface and/or 
subsurface fill within this area contains P4 (subsurface), phossy solids, precipitator solids, slag, 
ore, ferrophos, concrete and asphalt.  Underground piping containing COCs (potentially 
including P4) is also present in RA-C.   



RA-D:  This area encompasses the western portion of the former phossy/precipitator slurry 
ponds including Pond 9S.  Surface and/or subsurface fill within this area contains phossy solids, 
precipitator solids, slag and ore, but no significant quantity of P4 is present.  RA-D is not known 
to contain P4 other than presumably in underground piping.   



RA-E:  This area encompasses the former ore kilns, kiln scrubber ponds, calciners, calciner pond 
solids stockpiles, silica stockpiles, and calcined ore stockpiles.  No P4 is present, but 
surface/subsurface fill contains slag, ore, silica, and kiln pond solids (subsurface).  A short 
segment of underground piping containing COCs (potentially including P4) is also present in this 
RA.  



RA-H:  This area contains the active plant landfill and the construction/demolition debris 
landfill.  Surface and subsurface fill within this area contains solid waste including plant trash, 
Andersen filter media (AFM), asbestos, empty containers, concrete, carbon, and furnace feed 
materials (ore, silica, coke).   



RA-K (the Railroad Swale):  This area is located along the northeastern border of the FMC Plant 
Site and was used for stormwater retention.  The Railroad Swale also received an intermittent 
flow of phossy water, known to contain low levels of P4 and phossy solids.   



RA-F1 (Buried Railcars):  This area is located in approximately the center of the slag pile and 
contains 21 buried railcars.  The railcars were covered with 80 to 120 feet of slag as placement of 
slag on the pile progressed to the south.   
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RA-F2 (Former Plant Landfill):  This area is located within the southwestern corner of the slag 
pile.  These wastes, as described in the SRI Report, are covered by 50 to 140 feet of slag. 



Objective:  The objectives of the ET caps are to 1) prevent exposure via all viable pathways 
(external gamma radiation, incidental soil ingestion, dermal absorption, and fugitive dust 
inhalation) to soils and solids contaminated with COCs that would result in an unacceptable risk 
to human health under current or reasonably anticipated future land use; 2) reduce the release 
and migration of COCs to the groundwater from facility sources that may result in concentrations 
in groundwater exceeding RBCs or chemical-specific ARARs, specifically MCLs, or reduce to 
site-specific background concentrations if those are higher, and 3) for the RAs with known or 
suspected P4 in the subsurface, prevent the direct exposure to elemental phosphorus under 
conditions that may spontaneously combust, posing a fire hazard or resultant air emissions that 
represent a significant risk to human health and the environment, and minimize generation and 
prevent exposure to phosphine and other gases at levels that represent a significant risk to human 
health and the environment. 



Performance Standard:  The performance standard for this element of work is the successful 
implementation of the final design. 



3.1.3 GAMMA CAPS 
The soil cover or “gamma” cap involves placement of native soil over fill or soil within specified 
RAs.  As described in Section 3.2.2, a gamma cap performance evaluation will be conducted to 
finalize the gamma cap design.  After grading to establish the appropriate subgrade slopes to 
minimize potential run-on/run-off erosion damage, gamma caps will be installed at the following 
RAs: 



RA-A:  The northern plant boundary, which abuts Highway 30, forms the northern boundary of 
this area.  RA-A is covered with non-leachable fill including primarily slag, coke, silica, 
concrete, asphalt, and native soil. 



RA-A1:  This area was investigated during the SRI and found to contain fuel polycyclic aromatic 
hydrocarbons (PAHs) above the soil SSLs.  Since the PAHs are a direct contact threat, use of a 
soil (gamma) cover over this area meets the RAOs. 



RA-F:  This area contains the slag pile and bullrock pile and former equipment 
maintenance/laydown areas.  Surface and subsurface fill within this area consists predominantly 
of slag and bull rock (rejected oversized ore).   



RA-G:  This area contains the ore stockpiles, silica stockpile, IWW pond and ditch, and dry 
process waste piles.  Surface and subsurface fill within this area include various plant solid 
materials including ore, baghouse dust, coke, carbon, calciner solids, and slag. 
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Objective:  The objective of the gamma caps is to prevent exposure via all viable pathways 
(external gamma radiation, incidental soil ingestion, dermal absorption, and fugitive dust 
inhalation) to soils and solids contaminated with COCs that would result in an unacceptable risk 
to human health under current and reasonably anticipated future land use. 



Performance Standard:  The performance standard for this element of work is the successful 
implementation of the final design, which will be based on the Gamma Cap Performance 
Evaluation described in Section 3.2.2. Achievement of the RAO and soil cleanup level for 
radium-226 will be demonstrated by verification measurements pursuant to the Performance 
Standards Verification Plan. 



3.1.4 INTEGRATION OF CAPS AND MONITORING SYSTEMS 
The site currently has 11 ponds that were capped and closed pursuant to EPA-approved RCRA 
closure plans.  These ponds (known as the RCRA Ponds) are currently being managed under 
EPA-approved RCRA post-closure plans.  There are also five ponds (known as the Calciner 
Ponds) that were remediated (capped) and are currently being managed under a Voluntary 
Consent Order with the IDEQ.  The soil remedial action requires construction of caps that will 
intersect with one or more of the caps that are already in place.  There are locations where the 
remedial action gamma and ET caps will intersect.  Additionally, there are RCRA Pond 
monitoring systems and CERCLA groundwater monitoring wells that must be integrated into the 
soil remedy.  The RCRA Slag Pit Sump will be buried under fill and the ET cap required to be 
installed at RA-B.  As included in the preliminary draft Performance Standards Verification Plan 
and Operation, Monitoring and Maintenance Plans for the soil remedy, a replacement settlement 
monument will be established at the same location (but at the elevation of the top of the ET cap) 
as the existing settlement monument at the Slag Pit Sump cap.  Therefore, careful consideration 
was taken into account during the development of the site-wide grading plans to ensure that: 



 The integrity and performance of both caps will be maintained where they intersect;



 The cap grading design adequately controls and provides for management of stormwater
runoff;



 Access roads (e.g., roads to RCRA ponds, power substations, etc.) are maintained and
integrated into the cap design, as appropriate;



 Existing easements and infrastructure (e.g., active power lines, access to the Don
substation, etc.) are integrated into the cap design; and,



 Monitoring wells, pond leachate collection systems, and other monitoring and/or
maintenance systems are integrated into the cap design and either remain functional or
functional replacements are included in the remedial design (refer to Section 4.1 and
Tables 4.2).
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In addition to integration of the RCRA pond caps and monitoring systems, as stated in Section 
4.2 of the IRODA the solid waste management units (SWMUs) at the FMC OU that are not 
RCRA-regulated hazardous waste units are subject to both RCRA corrective action requirements 
and to CERCLA remedial action requirements. The selected remedy is designed to meet both 
sets of requirements for those units. 



Objective:  The objective of the cap integration element of the soil remedy is to provide for 
integration of the ET, gamma and existing caps, access roads, infrastructure and monitoring 
systems.  



Performance Standard:  The cap integration element does not have a performance standard 
apart from assuring that the ET and gamma caps meet their respective performance standards and 
the existing caps continue to meet their respective post-closure / post-remedial action 
requirements.  



3.1.5 EXCAVATION AND CONSOLIDATION 
The excavation of surface soil at RA-J has been and will be accomplished by removal of the 
upper 6 inches of fill/soil materials, exposing the underlying native soils that do not contain 
significant quantities of COCs.  Confirmation sampling of the underlying native soils in 
excavated areas has been performed and will be repeated if necessary to demonstrate that the 
RAOs are met.  The excavated material removed from RA-J has been and will be consolidated 
within RA-B or another RA as subgrade material prior to construction of the cap on RA-B or 
other RA’s designated for capping.   



Objective:  The objective of the removal of surface soil from RA-J is to prevent exposure via all 
viable pathways (external gamma radiation, incidental soil ingestion, dermal absorption, and 
fugitive dust inhalation) to soils contaminated with COCs that would result in an unacceptable 
risk to human health under current or reasonably anticipated future land use. 



Performance Standard:  The performance standard for this element of work is the successful 
implementation of the final design and demonstration that the soil cleanup levels have been 
achieved.  This will be confirmed by soil sampling pursuant to the Field Sampling Plan (FSP) 
and Quality Assurance Project Plan (QAPP) provided in Appendix A of the Performance 
Standards Verification Plan (PSVP). 



3.1.6 UNDERGROUND STORM WATER PIPING  
The underground storm sewer piping in RA-A will be cleaned to remove accumulated sediment 
and potential P4 residues.  These 16-inch, reinforced concrete sewer pipes will be cleaned to 
remove sediment (soil/materials potentially containing metal and radiological constituents) and 
potential residual P4.  The cleanout sediments and any P4 residue will be disposed of off-site 
following characterization and, depending on the characterization, will either be disposed in an 
appropriate landfill or incinerated in compliance with the UAO and applicable regulatory 
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requirements.  Methods and procedures to be followed during the stormwater piping cleaning is 
detailed in Specification 02080 – Pipe Cleaning and Abandonment presented in Appendix C. 



As described in the Remedial Design Data Gap Report (MWH, 2013a), a video survey of the 
subsurface stormwater piping located in RA-A was conducted to determine the approximate 
volume of accumulated solids within the piping (with the potential presence of P4) and to 
estimate the amount of material (sediments) that will require removal, characterization, and 
disposal. Although the cleaning of the stormwater sewer piping as specified in the selected 
remedy was limited to the piping within RA-A, an attempt will be made during the remedial 
action to clean all of the stormwater sewer piping from the nearest up-gradient inlets within RA-
B and continuing down-gradient to the outfalls at the railroad swale.  If cleaning of any piping 
segment is not possible due to physical constraints, the ET cap over RA-B will be extended to 
cover the un-cleaned segments.  Also, any stormwater piping that extends under an ET cap will 
be abandoned with cement grout to prevent potential water migration through the piping under 
the ET cap. 



Objective:  The objectives of the removal of accumulated sediments and potential residual P4 
from the storm sewer piping are to prevent the direct exposure to elemental phosphorus under 
conditions that may cause it to spontaneously combust, and to eliminate the potential for re-
deposition of the accumulated sediments beyond the point at which the storm sewer piping 
discharges to the railroad swale (RA-K). 



Performance Standard:  The performance standard for this element of work is the successful 
implementation of the final design as demonstrated by confirmation sampling. 



3.1.7 ENGINEERING CONTROLS 
FMC will implement engineering (access) controls at the FMC Plant OU, as appropriate for the 
needed control, that will consist of fencing, entrance gate controls, site entrance logs, warning 
signs, and/or required training. 



Objective:  In conjunction with the Soil Remedial Action elements and institutional controls 
program, the objectives of the engineering controls are to 1) prevent exposure via all viable 
pathways (external gamma radiation, incidental soil ingestion, dermal absorption, and fugitive 
dust inhalation) to soils and solids contaminated with COCs that would result in an unacceptable 
risk to human health assuming current or reasonably anticipated future land use, and 2) prevent 
the direct exposure to elemental phosphorus under conditions that may cause it to spontaneously 
combust, posing a fire hazard or resultant air emissions that represent a significant risk to human 
health and the environment. 



Performance Standard:  The performance standard for this element of work is implementation 
of the engineering controls plan (i.e., access controls and security systems monitoring and 
maintenance) that will be contained in the Operations, Monitoring and Maintenance Plan for the 
soil remedy. 
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3.2 SOIL REMEDY MONITORING ELEMENTS 
The soil remedial action monitoring elements are presented below. 



3.2.1 INSTITUTIONAL CONTROLS PROGRAM 
FMC will develop and implement legally enforceable institutional controls with respect to all or 
part of the FMC Plant OU, as appropriate for the needed control, which will include any or all of 
the following in addition to those institutional controls already in place: 



 Prevent any future ingestion of or exposure to contaminated groundwater (i.e., deed
restrictions or restrictive covenants including prohibitions on extraction and consumption
of impacted groundwater).



 Restrictions on the types of activities and/or development (e.g., limited to commercial or
industrial);



 Prohibition of intrusive activities, construction and/or excavation at RAs designated for
ET caps where elemental phosphorus is known or suspected to be present; and,



 An Excavation and Fill Management Plan (EFMP) that will be referenced in the
proprietary controls (e.g., restrictive covenant) to ensure that disturbance, management,
and/or disposition of site-impacted soil/fill are controlled under enforceable restrictions
that attach to and run with the land.



Objective:  In conjunction with the Soil and Groundwater Remedial Action elements, the 
objectives of the institutional controls program are to 1) prevent exposure via all viable pathways 
(external gamma radiation, incidental soil ingestion, dermal absorption, and fugitive dust 
inhalation) to soils and solids contaminated with COCs that would result in an unacceptable risk 
to human health assuming current or reasonably anticipated future land use, 2) prevent the direct 
exposure to elemental phosphorus under conditions that may cause it to spontaneously combust, 
posing a fire hazard or resultant air emissions that represent a significant risk to human health 
and the environment, and 3) prevent potential ingestion of groundwater containing COCs having 
concentrations exceeding RBCs or MCLs (chemical-specific ARARs), or site-specific 
background concentrations if those are higher. 



Performance Standard:  The performance standard for this element of work is implementation 
of the Institutional Controls Implementation and Assurance Plan (ICIAP) that includes the 
elements described above.  



3.2.2 GAS MONITORING PROGRAM 
A phosphine monitoring program will be implemented at RAs B, C, D, F1 and K, where 
elemental phosphorus is present in the subsurface, to identify any phosphine releases to ambient 
air or soil chemistry disturbances.  
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Objective:  The objectives of the gas monitoring program are to 1) identify potential phosphine 
releases to ambient air through the caps and 2) identify potential changes in the basic soil 
properties (physical and chemical) within the cap materials that would threaten the cap integrity 
or vegetative cover. 



Performance Standard:  Specific performance standards for the gas monitoring program will be 
finalized and documented in the Performance Standards Verification Plan.  



3.2.3 OPERATION, MONITORING AND MAINTENANCE PROGRAM 
The cap operation and maintenance element of work includes visual observation and 
measurements at the capped RAs, maintenance of the caps as necessary, and evaluation and 
reporting of the results of the monitoring and any maintenance. 



Objective:  The objective of the cap monitoring and maintenance program for the capped RAs is 
to assure that the caps continue to perform as designed and installed. 



Performance Standard:  Specific performance standards for the cap monitoring program depend 
on the nature of the fill / soil beneath the cap and the type of cap (gamma or ET) and the final 
design for each of those caps / RAs.  The performance standards for cap monitoring and 
maintenance will be finalized and documented in the Remedial Action Work Plan.  The cap 
monitoring will include, as appropriate, the following: 



 Vegetation monitoring on the surface of the capped areas;



 Erosion monitoring (periodic and after certain storm events);



 Stormwater / precipitation drainage system monitoring;



 Security monitoring (fences, signage, etc.); and



 Settlement monitoring (re-establishment of the Slag Pit Sump settlement monument at
the same planar coordinates as the existing monument but at the elevation of the ground
surface of the ET cap at that location in RA-B).
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4.0 FINAL (100%) REMEDIAL DESIGN FOR SITE-WIDE 
GRADING AND STORMWATER MANAGEMENT, 
STORMWATER PIPE CLEANING AND SOIL EXCAVATION 
AT RA-J 



This section presents the engineering design specifics for the site-wide grading and stormwater 
management, stormwater pipe cleaning, and soil excavation at RA-J construction elements 
described in Section 3.0.  Specifically, this section and referenced Appendices presents the 
following: 



 Design analysis, including assumptions and parameters, design restrictions, and
references to design calculations (Appendix B).



 Demonstration that the design meets the applicable Performance Standards specified in
the UAO and RD Work Plan with respect to the site wide grading and stormwater
management, stormwater pipe cleaning and soil excavation at RA-J construction
elements.



 Reference to the design drawings associated with the design element.



 Design drawings for these design elements are provided in Appendix A; the construction
specifications are provided in Appendix C.



FMC, through its remedial action contractor, began implementation of the RA activities 
presented in this section on September 22, 2014.  This followed a September 9, 2014 
construction kick-off meeting.  For consistency, and due to the varying degrees of completion of 
the site-wide grading phase of the RA work, the descriptions of activities presented in this 
section generally remain in the same tense as presented in the Final site-wide grading design 
submitted on September15, 201.  For work that has been completed, the description has been 
updated accordingly.   



4.1 SITE CLEARANCE AND INTEGRATION OF RCRA MONITORING SYSTEMS 
Prior to commencing major earthworks, site clearance activities were or will be performed to 
remove, abandon, and/or relocate existing infrastructure (foundations, monitoring wells, etc.) 
present within the limits of the soil remedial action.  The phasing of the site clearance activities 
has been left to the discretion of the RA contractor.  The activities that are part of the site 
clearance work are summarized in Table 4.1.  The wastes generated during the site clearance 
work have been and will be handled and managed in accordance with the Transportation and 
Offsite Disposal Plan. 



Seven RCRA groundwater monitoring wells and thirteen CERCLA groundwater monitoring 
wells have been abandoned pursuant to Specification 02050 – Site Clearance as shown on Table 
4.1. The RCRA wells identified for abandonment are no longer part of FMC’s RCRA 
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groundwater monitoring program (refer to Section 3.2.1.1 of the Groundwater Current 
Conditions Report for the FMC Plant OU [June 2009] for the history leading to the current 
RCRA groundwater monitoring well network). Similarly, the thirteen CERCLA wells that have 
been abandoned are not included in the Interim CERCLA Groundwater Monitoring Plan (MWH, 
2010d) for purposes of sampling and analysis. Although these wells have been included for the 
purpose of quarterly groundwater elevation monitoring, the close proximity of other monitoring 
wells that will remain provide adequate continuing spatial coverage for obtaining groundwater 
elevations at the site.  Figure 4-1 depicts the FMC OU monitoring well network and the specific 
monitoring wells identified for abandonment. 



Table 4.1 Items Designated for Removal, Relocation, or Abandonment 
Location Item Action Required 



RA-A 
Electrical vaults (3) in Admin parking lot  
- dead lines  



Completed per Specification 02222 
– Earthwork



RA-A Bollards at car dumper 
Completed per Specification 02050 
– Site Clearance



RA-A Car Dumper 



Removal and management of scrap 
completed per Specifications 02050 
– Site Clearance and backfill
dumper vault and conveyor tunnel 
opening per 02222 - Earthwork 



RA-G Old grizzly near car dumper 
Remove, manage and backfill per 
Specifications 02050 – Site 
Clearance and 02222 - Earthwork 



RA-G 
Coke unloading RR tracks from 
approximately the old nodule dust silo 
foundation to the east extent of tracks  



Completed per Specification 02050 
– Site Clearance



RA-G IWW pipe inlet (plugged 2002) 
Completed per Specification 02222 
– Earthwork



RA-G Trees along former IWW ditch 
Completed per Specification 02050 
– Site Clearance



RA-G Nodule stockpile tower foundation 
Completed per Specification 02050 
– Site Clearance



RA-B Kiln foundations 
Completed per Specification 02050 
– Site Clearance



RA-B Chlorinator Shack 
Completed per Specification 02050 
– Site Clearance



RA-B 
Inlets to stormwater piping incident to 
piping that will be cleaned out in RA-A 
(i.e., pipe to RR swale) 



Completed per Specification 02222 
– Earthwork



RA-B/C 
Sections of coke unloading RR within 
RA - C / B easterly to about east end 
former lab building  



Completed per Specification 02050 
– Site Clearance;  install new dead
man at track terminus 
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Location Item Action Required 



RA-C 
Former waste storage pad and 
containment 



Completed per Specification 02222 
– Earthwork



RA-C 
Southern "ends" of BAPCO rail spurs. 
Note:  These tracks may be removed by 
FMC. 



Completed per Specification 02050 
– Site Clearance; install new dead
man at track terminus 



RA-C/A 
RR Track dead man at end of long-term 
spur 



Completed per Specification 02050 
– Site Clearance;  install new dead
man at track terminus 



RA-D/A Box culvert / slag bridge 
Completed per Specification 02050 
– Site Clearance



Former RCRA wells 
in RA-C/D 



Wells 170, 179, 181, 182 (Pond 17); 130, 
137 (Phase IV/8E);  and 116 (Pond 8S) 



Competed per Specification 02050 
– Site Clearance



Former CERCLA 
wells in RA-C/D 



Wells 116, 135, 140 and 141 
Completed per Specification 02050 
– Site Clearance



Former CERCLA 
wells in RA-A 



Wells TW-2S, I and D; TW-4S, I and D; 
and TW-5SS, I and D 



Completed per Specification 02050 
– Site Clearance



Various Locations Slag Wind Rows 
Consolidated as general fill in 
adjacent RAs receiving a gamma or 
ET caps 



There are certain RCRA pond post-closure monitoring systems that have been or will need to be 
integrated into the soil remedy due to the requirement to re-grade and integrate the caps to be 
placed as part of the CERCLA soil remedy with the existing RCRA pond caps.  In addition, 
certain CERCLA groundwater monitoring wells have been integrated into the soil remedy.  The 
RCRA monitoring systems and CERCLA groundwater monitoring wells that will be integrated 
are summarized on Table 4.2. 



Table 4.2 RCRA Monitoring Systems and CERCLA Groundwater Monitoring Wells to 
Integrate into the Soil Remedy 



Location Item1/ Action Required 



RCRA wells 
172, 180 (Pond 17); 104, 114, 131, 168 
(Phase IV/8E); 115 (Pond 15S); and 
155, 156, 157 (Pond 8S) 



Raised casing and 
raise cover 



RCRA wells 
107, 108, 121, 122, 123 [if needed] 
(Slag Pit Sump wells) 



Raised casing and 
raise cover 



CERCLA wells in 
RA-C 



133, 134, 151, 159 
Raised casing and 
raise cover 



CERCLA wells in 
RA-E/G 



136, 137, 143, 145 [if needed] 
Raised casing and 
raise cover 
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Location Item1/ Action Required 



Pond 8S ET sump LS-01 
Raised manhole 
(added rings) 



Pond 8E LCDRS sump [if needed] 
Raised manhole 
(added rings) 



Phase IV ponds ET sumps LS-01, -02, -03 and -04 
Raised manholes 
(added rings) 



Pond 15S LCDRS sumps (4) 
Raised manholes 
(added rings) 



RA-B Slag Pit Sump Settlement Monument 
Install new monument 
following completion 
of grading and ET cap 



Note: 
1/Deep groundwater monitoring wells paired with the shallow wells listed in this table will also be 
raised.  For example, well 107 (paired with well 108). 



The CERCLA wells that have been integrated (extended to raise the casing / cover elevation) 
into the soil remedy are shown on Figure 4-2.  The RCRA monitoring systems that have been 
integrated (extended to raise manholes) into the soil remedy are shown on Figure 4-3. 



The site-wide grading and construction of ET caps in the areas adjacent to the RCRA Ponds Area 
required the existing fencing to be temporarily removed to provide access. The sections of 
RCRA Pond Area fence that have been temporarily removed likely include the north fence from 
approximately from the NE corner of Pond 15S east to Pond 8S, and the south fence from Pond 
8S to a point approximately west of Pond 15S and approaching Pond 17.  These are shown on 
Figure 4-3.  The fencing (and signage) will be replaced promptly after completion of the work in 
the areas adjacent to the RCRA Ponds Area.  They will be installed at the same location / 
alignment as the removed section(s) of fence, or at a location and alignment designated by FMC 
consistent with RCRA post-closure requirements. 



4.1.1 SETTLEMENT MONUMENT AT THE SLAG PIT SUMP IN RA-B 
As noted in Section 3.2.3, the Slag Pit Sump settlement monument will be re-established (with a 
new monument) at the same planar coordinates as the existing monument and at the elevation of 
the ground surface of the ET cap at that location in RA-B.  The replacement settlement 
monument for the Slag Pit Sump is designed to be essentially identical to the settlement 
monument originally installed as part of its RCRA closure.  The technical specification for the 
Slag Pit Sump settlement monument is provided in Specification 02051, and design details are 
provided in Appendix A.  











FMC OU – Soil Remedy July 2015 
Pre-Final Remedial Design Report 4-5 



4.1.2 RCRA FENCING TEMPORARY REMOVAL 
During the RA, a portion of the RCRA fence has been temporarily removed to facilitate fill 
placement.  The approximate sections of the fence anticipated to be removed during the RA is 
presented in Figure 4-3. 



4.2 SITE-WIDE GRADING DESIGN 



4.2.1 SITE-WIDE GRADING DESIGN CRITERIA AND PHILOSOPHY 
The site-wide grading design was developed to support an integrated stormwater management 
system.  The grading design is based on the following criteria, assumptions and restrictions: 



 Avoid placement of fill over existing underground utility easements



 Maintain a minimum slope of 3% on the majority of areas receiving ET covers to
promote drainage while reducing potential for erosion



 Maintain a maximum slope of 4:1 on areas receiving gamma and ET caps to reduce the
potential for erosion and long-term maintenance



 Limit, to the maximum extent possible, total cut and fill across the site



 Where possible, create a balance cut and fill within specific RAs



 Maintain ability of existing roads to accommodate site traffic



 Ensure that the extent of grading extends beyond the RA boundaries as established by
previous investigations.



 Integrate the site-wide grading configuration and soil remedial action caps with the
existing RCRA Pond and Calciner Pond caps and stormwater management systems, to
maintain the FMC Plant Site as a zero discharge facility.



For the majority of the RAs, the delineation of the RA boundaries, and therefore the extent of the 
required grading, was based on visual observations and generally was confined on at least one 
side by service roads (such as RA-F) .  In the case of areas containing phossy solids, including 
RA-B, RA-C, RA-D, RA-E, and RA-K, the extent of the cap was based on cap delineation 
borings and test pits.  The goal of those borings and test pits was to ensure that the cap placement 
extends to areas that have constituent concentrations below the soil screening levels (SSLs).   



As shown on SRI Report Table 5-1 (Conclusion Summary by RU), only three RUs (RU 8, RU 
13, and RU 22b) needed additional lateral definition.  All of the other RUs (and now 
corresponding RAs) were adequately bounded during the SRI.  RU 8 is included wholly within 
RA-E (North), and RUs 13 and 22b are wholly within RA-C.  The majority of the cap 
delineation borings and soil samples around these RUs were below the SSLs.  In order to finalize 
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bounding these areas of RA-E (North) and RA-C, a Cap Delineation Data Gap Work Plan (FMC, 
2014d) was prepared to perform step-out borings and soil sampling and analysis consistent with 
the SRI work plan and SOPs to finalize the RA cap boundaries at these locations.   



The Cap Delineation Work Plan was submitted to EPA as Appendix I of the FMC OU – Soil 
Remedial Action Work Plan for Site-Wide Grading Phase, September 2014.  The cap delineation 
field work was completed in October 2014.  The results of the cap delineation investigation are 
detailed in the Cap Delineation Data Gap Report, which is contained in Appendix F of this RDR.  
That investigation succeeded in completing the delineation of RA-C and RA-G and the extent of 
the ET caps required at those RAs.  The investigation results are summarized in Section 5.1.3 of 
this RDR, and have been incorporated into the remedial design.  



Fill for the site-wide grading has been and will primarily be slag excavated from RA-F.  
Therefore, the grading of RA-F was conducted following grading of the other RAs.  Once the 
required fill amount for other RAs was known, the grading of RA-F proceeded with the goal of 
minimizing material movement within RA-F while targeting a maximum slope of 4:1.  This 
maximum slope was selected to facilitate placement of the gamma cap soil while minimizing the 
potential for erosion at RA-F.  The drawings for the grading plans are provided in Appendix A.  
Drawings 1-6 through 1-21 show the boundaries between ET caps and gamma caps, and 
integration of the ET cap in RA-D with the RCRA caps located there.  The boundaries of all the 
RA caps, both ET caps and gamma caps, will be based on surveyed (field) staked control points.  
The control point coordinates and elevations are shown on Drawings 1-31 through 1-35 (Grading 
Control Point Tables). 



4.2.2 SITE-WIDE GRADING MATERIAL BALANCE 
As stated above, important goals of the site-wide grading are to create an integrated stormwater 
management system and minimize the total cut and fill required.  These goals were achieved by 
keeping slopes to a minimum (e.g. 3% minimum) while still promoting surface water drainage.  
The site-wide grading material balance for the FMC Plant OU is summarized in Table 4.3. 



As shown in Table 4.3, the material balance for the site indicates an initial fill deficit of 
approximately 183,700 cubic yards (CY).  The volumes presented in Table 4.3 were generated 
based on the grading design developed using AutoCAD Civil 3D and the 2014 aerial survey.  
The calculated volumes are based on a 1:1 ratio between cut and fill volumes, that is, 1 CY of cut 
is equivalent to 1 CY of fill placed.  In reality there will be some variability in this ratio.  
Importantly, the design drawings (Appendix A) govern the site-wide grading and not the 
estimated volumes presented in Table 4.3.  Even if the table were forced to sum to a zero net 
balance, the actual cut/fill would be different.  The grading design for the valley of RA-F 
provides the contractor with an approximate configuration of the final graded surface of RA-F to 
account for the actual, final cut/fill to achieve the grading design specified on the drawings.  
Although Table 4.3 indicates a cut deficit of approximately 184,000 CY, this is a small fraction 
(less than 1%) of the total slag that will remain in RA-F, which is estimated to be approximately 
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20,000,000 CY.  As over half of the cut and fill for the project is generated from or placed within 
RA-F, this perceived cut deficit will have minimal impact on the final grading design for RA-F if 
this additional material is required to obtained from RA-F for grading of other RAs.  Therefore, 
the emphasis for the design is to meet the design grades for the other RAs presented in the design 
drawings and not achieving a complete cut/fill balance across the site as additional cut or deficits 
in fill for the overall sitewide grading can be achieved by using RA-F as a source of fill or for the 
final disposition of excess cut resulting in minimal impact to overall grading plan for RA-F.   



Table 4.3 Site-Wide Grading Material Balance for the FMC Plant OU 



Item Total Cut (Cubic 
Yards) 



Total Filla/ (Cubic 
Yards) 



Net (Cubic Yards) 



RA-A Ramp 
Removal 



13,990 1,747 12,243 



RA-B,  1,701 378,457 -376,756 



RA-C  106,089 363,088 -256,999 



RA-D (North),  4,581 122,468 -117,887 



RA-E (North) 6,714 275,878 -269,164 



RA-D (East) 4,953 67,429 -62,475 



RA-D (West) 54,102 86,115 -32,013 



RA-E (South) 41,270 34,536 6,733 



RA-F (Includes RA 
F1 and RA F2) 



3,060,200 2,371,062 689,137 



RA-F3 60,131 12,415 47.716 



RA-G (North) 
includes excavation 



of Pond 3 
264,550 68,845 195,705 



RA-G (South-1) 99,125 91,609 7,516 



RA-G (South-2) 5,880 2,298 3,582 



RA-H (East) 80,046 18,331 61,715 



RA-H (West) 762 155,623 -154,860 



RA-J 12,000 0 12,000 



RA-K 9,969 6,970 2,999 



Pond 1 14,589 0 14,589 



Pond 2 34,844 0 34,844 



Pond 4 3,306 0 3,306 



Pond 5 18,842 0 18,842 



Pond 7 10,467 0 10,467 



Totals  3,941,283 4,069,196 -183,688 
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Notes: 
a/ Total fill includes general slag, capillary break and screened slag. 



4.2.3 SITE-WIDE GRADING CONSTRUCTION 
Cut and fill material for the site-wide grading is required to provide drainage slopes for the RAs 
that will receive caps.  With respect to those RAs identified as receiving an ET cover, fill 
materials will be placed in the following three layers (top to bottom): 



 Capillary Break



 Screened (Slag) Fill



 General Slag Fill



The materials for these layers will conform to the material gradation limits in Specification 
02222 – Earthwork and Grading. Two of these layers - the capillary break and the screened slag 
material - will be generated on-site by screening of slag or obtained off-site in accordance with 
Specification 02222 – Earthwork and Grading. The volume of required capillary break material 
is approximately 189,711 CY and the volume of screened slag material that will be needed is 
approximately 191,141 CY, for a total volume of approximately 380,852 CY.  Three separate 
layers were selected for the following reasons: 



 Reduce the amount of crushing and screening;



 Provide adequate filter capacity between the general slag fill and overlying cover soil;
and



 Provide a capillary break effect to increase the water holding capacity of the overlying
soil (discussed further in Section 5.2).



Design calculations used to develop the specified particle size distribution (PSD) of the three 
layers are presented in Appendix B-1. 



For those areas receiving ET covers, the placement and compaction of the slag will be based on a 
method-based specification as opposed to a performance-based specification (consistent with the 
method-based specification in the EPA-approved RCRA Pond Closure Plans).  This is due to the 
difficulty in measuring the in-place density of the material due to the coarse grain nature of the 
slag.  The general slag fill will be graded to provide an unyielding surface to prevent potential 
settlement of the overlying layers.  Therefore, the general slag fill will be compacted with a 
higher degree of effort.  For the screened slag and capillary break fill, the goal will be to retain, 
to the degree possible, the specified PSD to promote the development of capillary break effects.  
For this reason, the capillary break and screened slag fill will be compacted with a lower degree 
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of effort than will be applied to the general slag fill.  Specifications related to the PSD, 
placement, and compaction requirements for the three layers are presented in Appendix C. 



For areas where existing slag is present, such as RA-F, the slag has already been mechanically 
compacted during plant operations and broken down into small size fractions.  Therefore, 
grading of these areas and the additional mechanical compaction will result in a surface suitable 
for direct placement of the overlying gamma cap cover soil. 



4.3 SITE-WIDE STORMWATER MANAGEMENT DESIGN 
A pre-final stormwater management design has been developed for the FMC site and was 
integrated with final site-wide grading plan.  The purpose of the stormwater management design 
system is to convey and store stormwater within the FMC OU, ensuring continued zero 
stormwater discharge from the site.  As indicated on the Drawings, the site was segregated into a 
number of basins within which stormwater will be managed.  The stormwater design was based 
on the following criteria: 



 The stormwater design was developed to maintain the facility as a zero discharge system
under design precipitation events to prevent off-site discharge.



 Conveyance systems, including drainage channels and culverts, were based on the 100-
year return period with a storm duration of 24-hours (i.e., 100-year 24-hour storm events).



 Stormwater retention ponds were based on the 25-year return period with a storm duration
of 24 hours (i.e., 25-year 24-hour storm events).



To further build on the stormwater design previously submitted, additional information has been 
added regarding the location and sizing of the stormwater conveyance systems (e.g., channels 
and culverts).  The stormwater conveyance systems include the following four components: 



 Unlined ditches will convey stormwater along areas receiving gamma caps, and will be
constructed after final grading of these caps.



 Concrete-lined ditches will convey stormwater along areas receiving ET caps, and will be
constructed following final grading of these caps.  The purpose of the lined concrete
channels is to provide a stormwater conveyance system that is essentially impermeable,
eliminating stormwater from infiltrating back into areas receiving an ET cap.  Concrete-
lined channels also can be easily maintained.



 Unlined stormwater detention basins will permanently store the stormwater until the
collected water is removed through evaporation and percolation.  The stormwater
detention basins are being excavated as part of the site-wide grading phase to allow the
excavated material to be used as general fill per the site-wide grading design.
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 Culverts to convey stormwater under existing site roads will be installed after the unlined
and concrete lined ditches are constructed, to ensure that they are correctly aligned with
the ditches and daylight properly.



The updated draft final stormwater management design for the site is presented in the Site-Wide 
Stormwater Management Design Report contained in Appendix E.  The drawings contained in 
Appendix A include the site-wide stormwater management retention basin locations.  Note that 
minor field adjustments to the designated alignments and locations may be necessary to address 
issues not foreseen during the design.  



4.4 SURFACE SOIL EXCAVATION AND REMOVAL FROM RA-J 
The upper six (6) inches of soil has been excavated and removed from RA-J, also known as 
Parcel 3 of FMC’s Northern Properties, and used as general fill (subgrade fill) at the FMC Plant 
Site during site-wide grading.  Approximately 12,100 CY was excavated and removed. The 
removed soil was loaded onto trucks and hauled onto the FMC Plant Site for use as general 
subgrade fill within RA-B.  The excavation and incorporation into the subgrade fill on the FMC 
Plant Site was performed pursuant to Specification 02222 – Earthwork and Grading.  



Following excavation and removal of the soil from RA-J, confirmation soil sampling and 
analysis was performed pursuant to the Performance Standards Verification Plan (PSVP) for RA-
J and Stormwater Pipe Cleaning in RA-A (MWH, 2014e).  The results of the confirmation 
analytical data were presented in the RA-J Confirmation Soil Sampling Report (MWH, 2015a).  
As described in that report, confirmation sampling and analyses demonstrated achievement of 
the of the performance standards at RA-J.  Therefore, the remedial action at RA-J was deemed 
complete and RA-J was seeded in May 2015 in accordance with Specification 02930 – Seeding 
presented in Appendix C of the RDR.  



4.5 STORMWATER PIPE CLEANING AND ABANDONMENT 
As discussed in Section 3.0, underground stormwater piping underlying RA-A will be cleaned, 
video surveyed, and plugged/abandoned to eliminate potential sources of water under the ET 
caps.  As described in the Remedial Design Data Gap Report (MWH, 2014a), a video survey of 
the subsurface stormwater piping (SWP) located in RA-A was conducted to determine the 
approximate volume of accumulated solids within the piping (which may contain P4) and to 
estimate the amount of solids that will require removal, characterization, and disposal.  As 
presented in the Remedial Design Data Gap Report, a summary of the stormwater sewer piping 
video survey and a conservative estimate of the total volume of solids expected to be removed, 
characterized, and disposed as result of the RA-A stormwater pipe cleaning is presented in Table 
4.4.  
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Table 4.4 Stormwater Sewer Piping Video Survey – Conservative Estimate of  
Sediment Volume 



Piping 
Segment 



Total 
Segment 
Length 



(ft) 



Pipe 
Construction 



Pipe 
OD/ID 



(in) 



Total 
Segment 
Volume 



(ft3) 



Percent 
Full of 



Sediment 
% 



Maximum 
Sediment 



Volume per 
Segment 



(ft3) 



Evidence 
of P4? 



West Discharge to 
Area Inlet #1 129 Concrete 16/11.5 93 70 65 No 



East Discharge 
to Area Inlet #1 



85 Concrete 16/11.5 61 10 6 No 



Area Inlet #4 to 
Area Inlet #3 



107 Concrete 16/11.5 77 100 77 No 



Area Inlet #4 to 
Area Inlet #2 



170 Steel 8/7.98 60 70 42 No



Area Inlet #5 to 
pipe junction 



180 Steel 8/7.98 62 70 43 No



Manhole #1 to 
Area Inlet #3 



169 Concrete 16/11.5 122 50 61 No 



Total Maximum Sediment to be Removed 294 



The RA-A SWP cleaning work began during the week of April 27, 2015 and was substantially 
completed during the week of May 25, 2015.  Over the course of the SWP cleaning project, 
approximately 60,000 gallons were used and recovered to perform the pressure washing of the 
RA-A SWP.  Approximately 250 cubic feet (cf) of sediments/solids were cleaned out during the 
pressure washing of the RA-A SWP.  The volume of removed sediment (250 cf) is very close to 
the estimate of 294 cf sediment/solids shown in Table 4.4.  Based on actual conditions observed 
in the field, FMC requested a meeting with EPA to report on the progress of the work and 
facilitate review of the post-cleaning SWP survey videos.  On June 10, 2015, FMC provided an 
in-person report on the progress and status of the SWP cleaning work during a meeting with 
EPA, IDEQ and the Shoshone-Bannock Tribes.   



As FMC indicated during the meeting on June 10, 2015, the SWP segments connected to the 
West discharge (Manhole #1 to AI #3, AI #3 to AI #4, and AI #4 to the West discharge) have 
been cleaned to the extent practicable using pressure washing techniques typically used to clean 
stormwater pipe in-situ.  The 8-inch line from AI #4 to AI #2 (connected to the West discharge 
system) was cleaned ex-situ and there were no sediments remaining in the pipe prior to 
replacement in the original alignment and backfilling the trench.  Based on the wash water and 
sediment analytical results and P4 visual testing of the sediments, the wash water and removed 
sediments are non-hazardous and there is no visual indication that P4 is present at concentrations 
that could ignite or smoke.  Based on this information, FMC requested and EPA verbally 
concurred that FMC would proceed with abandonment of the SWP segment from Manhole 1 to 
AI #3.  The abandonment will consist of grouting the line completely from Manhole 1 to AI #3 
with cement grout. As discussed during the meeting, a Job Planning and Safety Analysis, 
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including consider potential displacement of sediments into AI #3, will be completed prior to 
performing the abandonment work. 



With respect to the East discharge system, FMC has scheduled a flexible, fiber optic video 
survey of the 10-inch pipes leading west and east from the previously unmapped manhole.  
Based on the video and visual inspection in the manhole, the 10-inch pipeline connections into 
the manhole do not have observable sediment blockage.  If the video of these pipes indicates 
there is little or no sediment and no open surface inlets to either pipe, FMC will request EPA 
concurrence to plug and abandon the previously unmapped manhole, AI #1 and East discharge 
outlet.  Alternately, FMC may consider removing some of the SWP associated with the East 
discharge system during trenching and installation of the underground utilities (piping, power, 
and instrumentation and controls) for the ground water extraction system. 



The SWP wash water and sediments were characterized and determined to be non-hazardous, 
and managed and disposed in accordance with the Transportation and Off-Site Disposal Plan 
(MWH, 2014b).   



Based on the discussions during the June 10, 2015 meeting and consistent with the PSVP, FMC 
is in the process of preparing the RA-A SWP Cleaning Report.  The report will include: 



 A figure showing the location of the SWP Locations and Access Ports



 A tabulated summary of RA-A SWP Cleaning Wash Water Analytical Results



 A tabulated summary of RA-A SWP Cleaning Sediment Analytical Results and P4
Smoke Test Results



 The SWP Cleaning Wash Water and Sediment Sample Log



 Laboratory Reports for Wash Water and Sediment Sample Analyses



 Post-Cleaning SWP Video Surveys and photographs for the following SWP segments:



 Video 1 From Area Inlet 4 to West Discharge



 Video 2 From Manhole 1 to Area Inlet 3



 Video 3 From East Discharge to Area Inlet 1



 Video 4 From Area Inlet 3 to Area Inlet 4



 Video 5 SWP Cleaned Ex-situ from Area Inlet 2 to Area Inlet 4



 Photographs of the SWP Cleaned Ex-situ from Area Inlet 2 to Area Inlet 4



4.6 MODIFICATIONS TO THE SITE-WIDE GRADING DESIGN DURING 
REMEDIAL ACTION IMPLEMENTATION 



Several minor changes have been made to the site-wide grading design and stormwater detention 
basin configuration (but not design capacity) during the ongoing site-wide grading phase of the 
RA.  Most of these changes were required to avoid existing above ground utilities and former 
process piping, existing easements, and/or property boundaries.  A summary of the cumulative 
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changes which have occurred since the commencement of site-wide grading activities is 
presented in Table 4.5.
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Table 4.5 Summary of Field Modifications During Site-Wide Grading 



Item(s) Identified in the Field Modification to Address Item 
Drawing(s) Revised Based 



on Modification 



The perimeter stake out of RA-H East would have required 
CB&I to cut out a portion of the existing RA-Perimeter 
asphalt road. An approximate 60 ft. section of the full width 
of the road would have been removed and graded as part of 
the RA-H East excavation. 



RA-H East grading was revised to retain the haul road. Drawings 1-6, 1-7, and 1-11.



The grading of RA-H West would have required CB&I to cut 
a portion of the existing sign delimited asbestos cell within the 
former plant landfill (RA-H West) to achieve design grades. 



The grading for RA-H West was revised to eliminate cutting into 
the sign delimited asbestos cell within the former plant landfill 
(RA-H West).  



Drawings 1-6, 1-7, and 1-12.



Portions of the staked North perimeters of RA-G North and 
RA-K extended beyond the staked boundaries and 
encroached on the existing off-site Union Pacific railroad 
tracks, utility poles and a solar panel. 



The grading of the RA-K and the northern portion of RA-G 
(North) was revised to avoid impinging on the Union Pacific 
railroad tracks.  



Drawings 1-10, 1-14, and 1-
21. 



Two wooden utility poles and associated guy wires are located 
within the proposed location of Pond #4 in RA-F (North 
portion).  



The location and configuration (but not the capacity) of Pond 4 
was revised to avoid impinging on the power pole and associated 
guy wires.  



Drawings 1-19 and 1-20.



1. A wooden utility pole and associated guy wires are located
within the proposed grading area in RA-F3. 
2. A wooden utility pole and associated guy wires are located
within the proposed grading area in RA-C. 



1) The grading for RA-F3 was modified to eliminate cutting in the
area of the guy wires.  
2) The pole and associated guy wires in RA-C will be addressed in
consultation with Idaho Power. 



Drawings 1-17 and 1-20.



The following utility lines are in areas that require excavation 
and will be affected by the excavation. 
1. RA-C, at-the south edge near RA-D – SLR and PHW lines.
2. RA-G North- A gas line at the west end of the “finger”
section south of RA-E North. 



1) The south end of RA-C, in the vicinity of the SLR and PHW
lines, has been redesigned to eliminate cut in this area. 
2) The design of the area immediately adjacent to and overlying
the gas line in RA-G North has been modified to eliminate cut 
within the roadway. 



1) Drawings 1-8, 1-13, and 1-
19. 
2) Drawing 1-14.



1. The plans and specifications do not detail a final sump ring
elevation for the Pond 8E LCDRS sump or the Pond 8S ET 
sump LS-01. 



The Pond 8E LCDRS and Pond 8S ET Sump LS-01 were denoted 
on Drawing 1-3 to be raised. However, they were unintentionally 
left off the table on Drawing 1-47. Per Note 3 on Drawing 1-3, 
CB&I will raise the sump so the top ring elevations are 6.6 feet 
above the final grading surface (i.e., above the top of the capillary 
break). 



Drawing 1-47. 
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Item(s) Identified in the Field Modification to Address Item 
Drawing(s) Revised Based 



on Modification 



Well # 133 was not listed as a well that will be raised or 
abandoned. Well #133 is in close proximity to Well #134, 
which is to be raised 10.3 ft.  



Monitoring well 133 was inadvertently not identified for extension.  
It will be raised so that the new top of the casing elevation will be 
2 to 2.5 feet above the final ET cap grade within RA-C.  



Drawing G-4 



The excavation around the Idaho Power lattice tower in RA-C
encountered P-4 containing materials believed to be the 
southwest corner of old phossy pond 7S which is to be 
capped by the ET cap over RA-C. 



The grading plan for the area around the Idaho Power tower was
modified to minimize cut around the north, east and west sides of 
the tower and set the adjacent grade to the elevation of the base of 
the tower.  



Drawings 1-13, 1-19, 1-26



A power pole is located within the originally designed 
footprint of the detention within the Pond 1. 



The Pond 1 footprint was modified to avoid the utility pole. Drawing 1-18



The coke basin structure in RA-A is 1.3 ft. above the existing
general slag grade which would result in the concrete 
extending above the top of the gamma cap in this area.  



Although there is no specified general slag fill grading plan for 
RA-A, after the USC material that is currently being held in the 
basins has been removed, the basins will be filled with material 
from the various small material piles remaining in RA-A that 
generally need to be flattened. The basins will be backfilled to the 
same elevation as the general slag grade surrounding the basins. 
The general slag grade within and around the basins will be field fit 
to allow for drill seeding the gamma cap without hitting the 
concrete. 



Drawing 1-13



Various conflicts with existing utilities were identified in the 
field in RA-F, RA-D (west) and RA-D (North).  



Minor modifications were made to the grading in specific areas to 
avoid utility conflicts. Specifically, in RA-F to avoid electrical 
poles/tower, RA-D (West) to avoid impacting the PacifiCorp 
power tower, and RA-D (North) to avoid impacting Phase IV 
pond area power distribution hub. 



Drawings 1-12, 1-13, 1-14, 1-
17, 1-18, 1-19 and 1-20  
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5.0 PRE-FINAL REMEDIAL DESIGN FOR GAMMA AND ET 
CAPS 



This RD submittal incorporates the revisions described in FMC’s responses to EPA, IDEQ and 
Shoshone-Bannock Tribes comments which are contained in Appendix G and listed in Table 1.1. 
As presented in Section 4.0, the remedial design for the site-wide grading and stormwater 
management system, stormwater pipe cleaning in RA-A and the soil excavation and removal 
from RA-J were revised as appropriate to address agency comments and were submitted at the 
final (100%) design level on September 15, 2014.  However, the design for the other elements of 
the soil remedy (principally for the gamma and ET caps) was impacted by data gaps or the need 
for further performance evaluations and remained at the preliminary (30%) level in the 
September 15, 2014 submittal.  This section builds on the preliminary design information for the 
gamma and ET caps provided in that submittal and incorporates data from additional 
investigations and studies that have been performed to support the design. This section presents 
the following; 



 A summary of previous studies to support the design of the gamma and ET caps



 The results of the data gap investigation and gamma cap performance evaluation study
and subsequent work plan addendum



 The results of infiltration modeling to support the design of the ET caps



 The proposed gamma and ET cap design



 A description of how the Remedial Action will be implemented in a manner that
minimizes environmental impacts, consistent with EPA’s Principles for Greener
Cleanups, OSWER (Aug, 2009) and Region 10’s Clean and Green policy (Aug, 2009).



5.1 SUPPORTING DESIGN INVESTIGATIONS AND STUDIES 
A summary of the gamma cap performance evaluation study and data gap investigation to 
support the design of the gamma and ET caps is provided below. 



5.1.1 GAMMA CAP PERFORMANCE EVALUATION  
The initial Gamma Cap Performance Evaluation Study was performed between September 11 
and October 11, 2013, in accordance with the Gamma Cap Performance Evaluation Work Plan 
(MWH, 2013b) and Field Modification (FM) #1.  The study had the following objectives:   



 To determine whether 12 inches of native soil cap or “gamma” cap meets the external
gamma radiation Performance Standard (and RAO) specified in the IRODA, or whether
more material is required; and



 To develop gamma cap construction QA/QC methods to demonstrate achievement of the
Performance Standard.
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Work completed to date has not fully achieved either objective.  Additional work is planned for 
2015. 



Construction Methods and Construction Quality Control 



The gamma cap soil placement and compaction methods detailed in Specification 02222 - 
Earthwork (Appendix C) that will be used during the remedial action will mitigate the potential 
for over-compaction observed during construction of the gamma cap test pad in 2014. The soil 
will be spread using graders with GPS elevation grade control capability to spread the soil, and 
compacted by a maximum of 3 passes with a low-ground pressure dozer.  This will result in 
compaction rates at or near the targeted 85% of the maximum dry density (MDD), facilitating 
vegetation of the final caps.  The use of GPS elevation grade control graders also will allow for 
greater control of lift thicknesses and ultimately the final cap thickness.  



Gamma Measurements Above the Test Cap 



As discussed in the Gamma Cap Performance Evaluation Report (MWH, 2013c), the inability to 
quantify the amount of gamma shine being measured from nearby gamma sources (e.g., the slag 
pile) resulted in the study being deemed inconclusive.  As a result, FMC proposed an additional 
supplemental study (Gamma Cap Addendum Study) and submitted the Gamma Cap Work Plan 
Addendum to EPA in August 2014.  EPA comments and FMC responses were discussed, and 
FMC submitted a revised Gamma Cap Work Plan Addendum (Revision 1) (MWH, 2014c) to 
EPA on December 12, 2014.  Field work associated with the Gamma Cap Work Plan Addendum, 
Revised March 2015, was performed in April 2015.  



As described in the Gamma Cap Performance Evaluation Report Addendum (GCRA; MWH, 
2015b), a gamma cap performance evaluation study was conducted in the WUA with the 
following objectives:  



 Determine the thickness of cover required to attain the gamma exposure rate RAO;



 Provide a basis for evaluating the shielded NaI detector system, and its detection
capabilities within the context of the background distribution at this site; and



 Correlate exposure rate measurements using a HPIC to shielded gamma count rate
measurements using a NaI detector to support development of a Performance Standard
Verification method to be used following remedial construction.



Based on the results presented in the Gamma Cap Performance Evaluation Report Addendum, 
the following conclusions were developed to facilitate finalization of the design and post-
remedial verification associated with the gamma caps: 



 A cover thickness of 12 inches categorically meets the performance standard.
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 Periodic confirmations of the thickness of the final 12-in cover alone should verify its
performance.



 A reference area of greater variability in exposure rates than used in this study, that is
more representative of background, should be chosen in the final status survey.



 Reference area and survey unit measurements should be made contemporaneously during
the final status and subsequent verification surveys, if required.



 The MDAs of the HPIC and shielded sodium iodide detector used in this study are
sufficiently sensitive to discern the RAO in the absence of shine.



FMC received EPA’s comments on the GCRA on July 1, 2015.  EPA’s general comment stated 
in part: 



 “EPA is in general agreement with the methods and conclusions of the report. Specifically, 
the results of the study demonstrate that (1) the shielded sodium iodide detector has the 
sensitivity necessary to meet RAOs (2) the correlation between shielded sodium iodide 
detector results in counts per minute and HPIC uR/hr can be determined with sufficient 
confidence to provide a basis for use of the shielded sodium iodide system in final status 
surveys, and (3) the proposed minimum 12 inch thick cap appears adequate to provide 
shielding sufficient to meet RAOs.” 



FMC is currently preparing responses to EPA’s comments and revisions to the GCRA, and is 
targeting July 27, 2015 for submittal of the revised report.  



5.1.2 DATA GAP INVESTIGATION 
A data gap investigation was performed during October 29 to November 13, 2013 in accordance 
with the Data Gap Work Plan (MWH, 2013a) to collect site-specific data to support the RD.  
The data gap investigation focused on developing  the following information:   



1. Confirm soil properties (geotechnical, hydrological, agronomical, vegetative) of the
WUA soils to support design of the ET soil covers, and evaluate the potential design of
the infiltration basin option for managing treated groundwater;



2. Confirm suitable root density values for use in infiltration modeling; and



3. Provide an estimate of the availability of borrow soil within the WUA for ET and gamma
cap construction.



The study included the following field investigations:   



 Excavation of 10 test pits within the WUA;



 Drilling of 5 soil borings within the WUA; and
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 Collection of soil samples from the FMC vegetation trial plot.



A complete description of the Data Gap Investigation and associated results and conclusions 
is provided in the Data Gap Report (MWH, 2014a).  The following discusses the study 
findings that are pertinent to the design of the ET and gamma caps.   



5.1.3 CAP DELINEATION  
A cap delineation investigation was completed on October 7, 2014.  The purpose of the 
investigation was to confirm the boundaries of the ET caps in RA-E (North) and RA-C.  The 
location of the borings and the soil sample analytical results are shown on Figure 5-1.  As shown 
on Figure 5-1, the additional cap delineation borings succeeded in completing the delineation of 
RA-C and RA-G and the extent of the ET caps required at these RAs.  The planned continued 
site grading has been revised for the areas previously in question to ensure that the boundaries of 
the ET caps extend to the locations of these additional cap delineation borings.  



5.2 DESIGN BASIS OF GAMMA AND ET CAPS 



5.2.1 GEOTECHNICAL DESIGN BASIS 
The main purpose of the geotechnical testing during the Data Gap Investigation was to define 
appropriate geotechnical parameters of the WUA borrow soil to support the design of the ET and 
gamma caps.  The proposed geotechnical design parameters for the WUA borrow soil are 
summarized Table 5.1. 



Table 5.1 Recommended Geotechnical Design Parameters for WUA Borrow Soil 



Parameter Value



Maximum Dry Density (MDD; lbs/ft3) per ASTM 
D698 



104.2 (mean) 



Optimum Moisture Content (OMC, %) per ASTM 
D698 



17.1 (mean) 



In situ Density (lbs/ft3) per ASTM D7263-09 81.1 (mean) 



In-situ Moisture Content (%) per ASTM D2216-10 8.7 (mean) 



5.2.2 HYDROLOGICAL RECOMMENDATIONS 
The main purpose of the hydrological testing performed as part of the Data Gap Investigation 
was to define appropriate hydrological parameters of the WUA borrow soil for use in the 
infiltration modeling of the ET soil caps.  The proposed hydrological design parameters for the 
WUA borrow soil are summarized Table 5.2. 
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Table 5.2 Recommended Hydrological Design Parameters for WUA Borrow Soil 



Parameter Value



Hydraulic Conductivity  (cm/sec) per ASTM 5084 6.57E-5 (mean) 



Van Genuchten Parameters (per ASTM 6836) 



α (cm) 0.97722 (mean) 



n (dimensionless) 1.11794 (mean) 



θr (%vol) 0.03562 (mean) 



θs (%vol) 0.49068 (mean) 



5.2.3 ROOT DENSITY RECOMMENDATIONS 
The main purpose of the root density testing was to provide a quantification of the vegetation 
quality that is expected to be established, for use in the ET soil cover modeling.  Based on the 
root density sampling and analysis, a design root density value of 0.051 grams of roots per 100 
grams of soil is recommended. 



5.3  CAP DESIGN 
This section presents the design of the gamma and ET caps.  The designs for the gamma and ET 
caps were based on the site-specific design criteria developed above.  This section should be read 
with reference to the design drawings and specifications presented respectively in Appendix A 
and D.   



5.3.1 COVER PERFORMANCE MODELING FOR ET COVERS 
It should be noted that the preliminary (SFS) design for the ET cover was strictly based on the 
water holding capacity of the soils in the proposed borrow source, the WUA, and did not account 
for potential capillary break effects.  The presence of a capillary barrier (e.g., coarse-grained 
gravel layer or geosynthetic drainage layer) will further impede the vertical migration of water 
by causing water to be retained in the finer-grained soil layer (e.g., Khire et al., 2000).  The 
contrast in unsaturated hydraulic properties at the capillary interface (i.e., between the two 
material layers) will form a hydraulic impedance that limits the downward movement of water.  
Hydraulic impedance results when a fine-grained soil overlies a relatively coarse grained soil.  
The performance of a capillary break can be explained by the difference in the two materials’ 
unsaturated hydraulic properties.  The finer-grained layer of a capillary break cover has the same 
function as that in a monolithic soil layer, which is to provide storage of water until it is removed 
via evapotranspiration.  The coarse-grained layer forms a capillary break at the interface of the 
two layers, effectively holding back the water in the fine-grained soil via capillary forces (air 
entry pressure) until the soil near the interface approaches saturation.  This phenomenon results 
in the finer-grained layer being able to retain more water than in a monolithic layer.  As 
compared to an ET cover without a capillary barrier, the hydraulic impedance provided by the 
capillary barrier increases the storage capacity and retention time of the soil cover layer, thereby 
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increasing evapotranspirative fluxes and reducing the flux of water into the gravel and 
underlying waste material. 



To support the design of the ET caps, infiltration modeling was performed using the computer 
code HYDRUS-1D.  HYDRUS-1D is a finite-element model that simulates water flow and 
solute transport in variably-saturated porous media, and was developed by the U.S. Salinity 
Laboratory in collaboration with the Department of Environmental Sciences at the University of 
California at Riverside (Simunek et al., 2005).  HYDRUS-1D was selected because it is capable 
of simulating the dominant processes affecting infiltration given the semi-arid conditions and 
cover configuration (soil in the vadose zone) that must be simulated at the site.  A complete 
description of the model inputs (soil, vegetation, and climate), boundary conditions, and 
simulations are provided in Appendix B-2.  A summary of the model-predicted water balance 
components for three proposed cover thicknesses is presented in Table 5.3. 



Table 5.3 Infiltration Model Results  



Soil Cover Layer 
Thickness 



Average Yearly 
Infiltration 



(cm/yr) 



60.96 cm (24 inches) 0.03 



71.12 cm (28 inches) 0.02 



76.20 cm (30 inches) 0.02 



91.44 cm (36 inches) 0.03 



As indicated by the results of the infiltration modeling, there is negligible reduction in infiltration 
for the covers in excess of 24 inches.  Further, these results indicate that the average yearly 
infiltration is below that of a compacted clay liner, which is1E-7 cm/sec.  Therefore, an ET cover 
with a soil moisture storage layer of 24 inches is sufficient to mitigate long-term percolation into 
the pond.  An additional erosion/topsoil layer will be installed above the 24 inch soil moisture 
storage layer as described below. 



5.3.2 GAMMA CAP DESIGN 
Per the discussion presented in Section 5.1.1, the gamma cap design is based on a soil cover 
thickness of 12-inches.  The placement specification for the gamma caps is provided in Section 
02222 – Earthworks, which requires the gamma cap soil to be placed to a density of 85% of the 
maximum dry density (MDD) as established by the standard Proctor test and at a thickness of 12-
inches.  As described in GCRA and shown on Figure 3-3 of the GCRA, the 12-inch plus/or 
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minus 2-inch (thickness and tolerance per the Gamma Cap Work Plan Addendum, March 2015) 
test pad was installed to a nominal relative compaction of 85% of the MDD and was 
demonstrated to meet the performance standards as documented in the GCRA.  In addition, the 
test soil cover and revegetation test area on the northwestern portion of the slag pile 
demonstrates that a 12-inch soil thickness is adequate to support vegetation on the 12-inch soil 
gamma cap.  Any areas of the gamma cap that are over-compacted during construction will be 
tilled to decrease the soil density back to the designed 85% of the MDD prior to seeding.  



A significant acreage of the RAs that will receive gamma caps, particularly RA-A and RA-G 
north, are flat-lying and very little water erosion would be predicted in those RAs.  Based on the 
soil loss calculations for the ET covers described below, the majority of soil loss is predicted to 
occur over the first few years while vegetation is being established.  To address this concern, 
erosion control blankets will be installed on all 4:1 slopes on areas receiving gamma caps, 
particularly the exterior slopes of RA-F and RA-G south, to prevent erosion while vegetation is 
being established.  Erosion control blankets are a recognized method for preventing erosion 
during vegetation establishment.  The design life of the erosion control blanket is 24-months, 
which should provide adequate time for vegetation establishment.  In addition to protecting the 
gamma cap slopes from erosion from sheet and concentrated stormwater flows, the erosion 
control blanket has the added benefit of increasing moisture storage for seed germination as well 
as providing an additional organic source as the blanket biodegrades.   



FMC will demonstrate and maintain the long-term protectiveness of the gamma and ET caps 
through implementation of the Performances Standard Verification Plan (PSVP) and Operation, 
Monitoring and Maintenance Plan (OM&M Plan) for the soil remedy.  The PSVP provides a 
detailed description of the methodology for measuring gamma exposure rates above the 
constructed gamma caps to demonstrate that the constructed caps meet the performance 
standards.     



As detailed in the OM&M Plan, the gamma caps will be subjected to the following inspections 
and monitoring requirements:  



1. Routine inspection:



a. cap surface vegetation;



b. topsoil thickness monitoring;



c. signs of stormwater erosion/damage;



d. rodent and/or insect damage, and



e. stormwater diversion controls.
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2. Contingent inspection for signs of stormwater erosion/damage to the cap and stormwater
diversion controls (implemented within seven days after a 25-year, 24-hour storm or a
seismic event).



The OM&M Plan specifies the Action Trigger/Unacceptable Conditions and required response 
actions (maintenance) of the gamma caps. 



5.3.3 SOIL LOSS CALCULATIONS 
Soil loss calculations were performed to estimate the amount of soil loss associated with wind 
and rain erosion from the RA-F and ET covers.  RA-F was used as the worst-case for modeling 
the erosion from the gamma caps due to the fact that it has the longest slope lengths that would 
be exposed to potential erosion from both wind and rain.  The most applicable soil group chosen 
for predicting the erosion loss for use in the design was Pocatello Silt Loam.  The calculations 
were based on a 500-year performance period and estimated that approximately 3.0 and 4.3-
inches of total erosion for the ET caps and RA-F gamma caps, respectively, could occur during 
the performance period.  Therefore, in addition to the depth of cover required for soil moisture 
storage based on the modeling described above, an additional 6 inches of cover will be placed as 
an erosion layer overlying the ET cover soil, making the total cover thickness 30 inches.  The 
additional soil for the erosion layer will be placed to the same specifications as the cover soil.  
Soil loss calculations are provided in Appendix B-3. 



Due to the large areal extent of the gamma caps, which results in each inch of additional soil 
resulting in a much larger soil borrow requirement, the potential soil losses due to erosion will be 
addressed by engineered erosion controls described in more detail in Section 5.3.5 to minimize 
the amount of soil required from the WUA.  



5.3.4 REVEGETATION  
Following construction of the gamma and ET covers and excavation of the upper six inches of 
soil in RA-J, and after post-remedial action sampling and analyses demonstrate that RA-J meets 
the performance standards, the areas will be re-vegetated with the seed mix and amendments 
specified in Specification 02930 - Seeding.  In addition, the areas of the WUA used as a borrow 
source for soil for the ET and gamma caps that are not designated for use as percolation ponds as 
part of the groundwater remedy will be re-vegetated with the seed mix and amendments 
specified in Specification 02930 - Seeding.  The seed design has been developed based on 
correspondence with a nationally-recognized reclamation expert and is presented in Table 5.4. 
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Table 5.4 Seed Mix Design  



SEED MIXTURE 



Common Names Scientific Name 



Drill Seeding 
Rate (lbs pf Pure 
Live Seed/Acre) 



Western wheatgrass (var. Arriba) Pascopyrum smithii 3.0 



Thickspike wheatgrass (var. Sodar) Elymus lanceolatus 3.0 



Indian ricegrass (var. Nezpar) Achnatherum hymenoides 4.0 



Sheep fescue (var. Covar) Festuca ovina 2.0 



Big bluegrass (var. Sherman) Poa secunda ssp. Ampla 1.0 



Sand dropseed Sporobulus cryptandrus 1.0 



Lewis flax Linum lewisii 2.0 



Western yarrow Achillea millefolium 1.0 



Fourwing saltbrush Atriplex canescens 4.0 



Rubber rabbitbrush Ericamerica nauseosa 3.0 



Winterfat Krascheninnikovia lanata 3.0 



Total 27.0



5.3.5 EROSION CONTROL 
As discussed in Section 5.3.3, the soil loss calculations provided in Appendix B-2 for the gamma 
caps estimated that approximately 4.3 inches of soil could be lost from wind and rain erosion 
during the performance period.  This soil loss is mostly attributable to that fact that the erosion 
losses for the gamma caps were conservatively calculated based on the long slope lengths of the 
regraded RA-F, RA-F1, RA-F2, RA-F3, and RA-G (South -1).  Due to the impact in terms of 
borrow source requirements for each incremental increase in gamma cap thickness, erosion 
control blankets will be utilized on all slopes on RA-F approaching 4 horrizontal:1 Vertical and 
in other areas deemed necessary based on the potential for creating concentrated flow paths..  
The purpose of the erosion control blankets will be to provide short-term slope protection to 
minimize erosive losses, while vegetation is being established.  Once vegetation is established, it 
will serve to anchor the soil to limit the amount of soil lost through erosion.  The erosion control 
blankets will be installed following seeding as discussed in Section 5.5.3.  Technical 
specification for the erosion control blankets is provided in Appendix C. 
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5.4 BORROW SOURCE REQUIREMENTS AND AVAILABILITY 
In addition to collecting disturbed and undisturbed soil samples, the WUA soil investigation was 
also used to characterize the approximate quantity of borrow soil available for use during the 
remedial action.  The depth information obtained from the soil boring and test pit was used to 
develop an estimate of the approximate amount of soil available and suitable for use in soil caps.  
The analysis indicated there is approximately 2.4 million CY of soil (silt) available for use in the 
ET and Gamma soil covers.  The preliminary required soil volume based on a 12-inch gamma 
cap and 30-inch ET cover is approximately 1.3 million CY.  Therefore, it was concluded that 
there is ample volume of soil in the WUA to support the RA. 



5.5 SOIL COVER CONSTRUCTION 
The activities required to construct the gamma and ET soil caps are described in detail in the 
following subsections.  The activities are described in the order that they will be performed.  
Construction specifications for the gamma and ET caps and associated stormwater controls are 
provided in Appendix C. Design drawings of the soil cover and stormwater controls are 
presented in Appendix A, and a Construction Quality Assurance Plan is presented in Appendix 
E. 



5.5.1 COVER SOIL INSTALLATION 
The cover soil layer will be constructed once surveying of the soil cover dome has indicated that 
design grades have been achieved.  The cover soil will be generated from the same onsite borrow 
area as that used for the cover soil dome.  Given that the main objective of the cover soil layer is 
to provide storage for moisture and a suitable bedding surface for vegetation, the cover soil layer 
will be compacted to a lower density than the soil cover dome.  To achieve a uniform slope 
throughout the soil cover and limit compaction, the cover soil layer will be placed in one-foot 
lifts using a low-pressure tracked dozer.  Placement specifications related to the cover soil layer 
is provided in Appendix C. 



Reclaimed surfaces will be re-vegetated to maximize ET, control runoff, reduce erosion, and 
blend into the surrounding topography.  Seedbed preparation and seeding will take place in the 
fall or early spring after grading and topsoiling of reclaimed areas is complete.   



5.5.2 SEEDBED PREPARATION 
Following placement of the cover soil, it will be tilled to a depth of 6 inches by ripping, discing, 
or other approved method to break up compacted soil and leave a roughened, friable surface.  
Slopes will be tilled on the contour, leaving furrows and berms where practicable to reduce 
erosion and improve water capture and retention.  Soil furrows and roughness are planned to 
shelter the seeds from wind and predation by animals, and collect water the seeds need to 
germinate (WDEQ, 2006). 
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5.5.3 SEEDING 
Following tilling, if needed in any over-compacted areas (i.e., areas with soil compacted to 
greater than 90% relative compaction), the seed mix will be drilled evenly over the entire area.  
Seeding will be drilled in late Fall (mid-October or later) before the soil freezes or is covered 
with snow, or in early Spring (before the first of May) when the ground thaws.  Reclamation 
seed mixtures and application rates are shown in Table 5.4.  This mixture provides forage and 
cover species, which are similar to pre-disturbance conditions.  In addition, the established 
community will be adapted to the environmental conditions of the site to protect the area from 
wind and water erosion.   



Immediately following seeding, the site will be mulched with a weed-free straw or native hay at 
a rate of 2 tons/acre.  The straw or hay will be crimped into the soil to secure the mulch and to 
reduce movement by wind.  Hydromulching with a wood fiber mulch may be used as an 
alternative to straw or hay and applied at a rate of 1.5 tons/acre along with a tackifier to bind the 
mulch to the soil.  The seed mixture and amendments are detailed in Specification 02930 – 
Seeding provided in Appendix C.  If an alternative seeding method is utilized, FMC will notify 
EPA and provide a modified seeding plan for the alternative method prior to commencing 
seeding operations.  



5.6 GREEN AND SUSTAINABLE REMEDIATION 
To the extent practicable, the preliminary RD presented here was developed with an effort to 
achieve a sustainable remediation.  Due to the bulk of the soil remedy consisting of large-scale 
earthworks, an effort was made to reduce the amount of material being transported from off-site 
sources while trying to minimize haulage distances from fill sources on-site.  This was achieved 
by utilizing readily available slag from RA-F for fill and contouring RA-F in such a manner to 
minimize internal movement of slag.  Additionally, the stormwater design has been developed to 
maintain the facility as a zero discharge system under normal precipitation events to prevent off-
site discharge.   



5.7 SITE ACCESS AND SECURITY 



As defined in the IRODA, the FMC OU consists of the FMC-owned properties that include the 
former operational areas (“FMC Plant Site”), the Southern and Western Undeveloped Areas, and 
the Northern Properties.  The FMC OU properties are all accessible from public roads (e.g., the 
FMC Plant Site is accessed from “Old” Highway 30 and across the Union Pacific main-line 
railroad tracks for which FMC has an easement for the crossing at the main plant entrance gate).  
Thus, no additional provisions for access to the FMC OU are needed to implement the remedial 
action.  



The FMC Plant Site has a combination of fencing and locked gates that control unauthorized 
entry onto the site.  The perimeter fence, locked gates and access controls at the FMC Plant Site 
will not be disturbed by remedial action construction activities and will be maintained 
throughout remedial action construction.  Post-remedial action monitoring and maintenance of 
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the site access controls and security systems will be detailed in the Operations, Maintenance and 
Monitoring Plan for the soil remedy. 



The FMC Plant Site has a variety of existing paved and unpaved access roads that are used by a 
variety of entities (e.g., FMC and its contractors, Idaho Power, and Williams Pipeline) for 
accessing infrastructure and performing O&M activities on the property.  To maintain access for 
these entities the majority of existing access roads will be preserved and some additional 
roadways will be constructed to establish / reestablish access for post-remedial action monitoring 
and O&M activities.  Current and planned roads within the FMC Plant Site following RA 
activities are shown in Appendix A.   



5.8 INSTITUTIONAL CONTROLS 
Institutional controls (ICs) will be implemented following the soil RA in accordance with the 
UAO to protect the integrity of the remedy and preclude uses at the FMC OU Site that would 
result in unacceptable risks from exposure to contaminants.  The ICs are further detailed in 
Section 7.6.  
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6.0 ACCOMPANYING PLANS AND SPECIFICATIONS 
The design plans are presented in Appendix A. 



6.1 TECHNICAL SPECIFICATIONS 
Appendix C includes the Technical Specifications that will be adhered to by the remedial action 
contractor(s) (RAC(s)) during the RA.  The Technical Specifications are contract documents that 
provide the written requirements for materials, equipment, systems, standards, and workmanship 
for implementing the RA in accordance with the RD. 



The Technical Specifications also specify requirements for the RAC(s) to prepare, implement 
and adhere to plans for prevention of water pollution and abatement of air pollution during 
remedial construction including: 



 Dust Control and Monitoring Plan consistent with the Federal Air Rules for Reservations
(Specifications 01111 - Prevention of Water Pollution, Abatement of Air Pollution and
Abatement of Noise  and 01560 – Temporary Environmental Controls); and



 Stormwater Pollution Prevention Plan (Specifications 01111 - Prevention of Water
Pollution, Abatement of Air Pollution and Abatement of Noise and 01570 Stormwater
Pollution Prevention Plan).



Note:  The list of Technical Specifications may change, and details will be added to the 
Technical Specifications as the RD progresses through the final design process for the soil 
remedy elements (primarily the gamma and ET caps).  The Final Technical Specifications will 
be included in the Final RD Report for the soil remedy. 



6.2 CONSTRUCTION QUALITY ASSURANCE PLAN 
The RA construction quality assurance plan (CQAP) is included in Appendix D.  The CQAP 
describes the site-specific components of the QA program to ensure to the extent practicable that 
the completed RA meets or exceeds all RD criteria, plans, and specifications. 



6.3  SITE-WIDE STORMWATER MANAGEMENT DESIGN REPORT 



A Site-Wide Stormwater Management Design Report (SWMDR) is included in Appendix E that 
describes the design of the site-wide stormwater management facilities.  These will be 
constructed to maintain the facility as a zero discharge system under design precipitation events 
at the completion of the RA.  As detailed in Appendix E, the diversion channels are designed for 
a 100-year 24-hour storm event, and containment (retention) ponds are designed to store the 
runoff volume from a 25-year 24-hour storm event.  During RA activities, management of 
stormwater and sediment will be a requirement of the RA Contractor and will be documented in 
their Stormwater Pollution and Prevention Plan (SWPPP).  This is a contract requirement as 
stipulated in the Specifications provided in Appendix C.   











FMC OU – Soil Remedy January 2015 
Pre-Final Remedial Design Report 6-2 



6.4 HEALTH AND SAFETY PLAN 
The FMC Site-Wide Health and Safety Plan (SWHASP, FMC, 2013) was initially transmitted to 
EPA on July 15, 2013 pursuant to the requirements of the RD/RA UAO.  An updated SWHASP 
was provided to EPA on December 27, 2013.  Any future updates to the SWHASP will be 
provided to EPA at the time of revision.  A copy of the updated December 2013 SWHASP, 
which is the current version, is not included with this RD Report.  The SWHASP was prepared 
in accordance with EPA guidance and Occupational Safety and Health Administration (OSHA) 
requirements set forth in 29 CFR 1920.  Addenda and/or Job Safety Analyses (JSAs) will be 
prepared as necessary during the RA process to address task-specific health and safety topics.  
The SWHASP presents the minimum requirements for all site workers and on-site contractors 
involved with the RA.  The RA Contractor(s) will be required to prepare their own task-specific 
health and safety plans that are at least as stringent as, and otherwise comply with, the SWHASP. 
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7.0 SUPPORTING DOCUMENTS (“OTHER NAMED PLANS”) 



7.1 EMERGENCY RESPONSE PLAN 
The Emergency Response Plan (ERP) describes the procedures to be used in the event of an 
accident or emergency at the FMC OU (for example, power outages, slope failure, etc) during 
remedial action activities associated with implementation of the soil remedy. The ERP includes 
the following: 



 Name of the person(s) or entity responsible for responding in the event of an emergency
incident;



 Plan and date(s) for meeting(s) with all appropriate authorities under the circumstances,
including emergency response personnel and hospitals if relevant;



 Spill Prevention, Control, and Countermeasures (SPCC) Plan, as required



 Notification activities in accordance with Paragraph 57 of the UAO in the event of a
release of hazardous substances requiring reporting under Section 103 of CERCLA, 42
U.S.C. § 9603, or Section 304 of the Emergency Planning and Community Right-to-
know Act (“EPCRA”), 42 U.S.C. § 11004; and



 A description of all necessary actions to ensure compliance with Section XXI
(Emergency Response) of the UAO in the event of an occurrence during the performance
of the Work that causes or threatens a release of waste material from the FMC OU that
constitutes an emergency or may present an immediate threat to public health or welfare
or the environment.



The ERP submitted in January 2015 (as part of the Pre-Final RD Engineering Design Submittal, 
Supporting Documents) was developed to a level that supported proceeding with the soil remedy 
and specifically the site-wide grading, stormwater piping cleanout, and soil excavation at RA-J.  
The ERP, revised as described in FMC’s response to EPA, IDEQ and Shoshone-Bannock Tribes 
comments on the March 2014 RD submittal contained in Appendix G, and as further revised and 
updated to incorporate the groundwater remedial action construction activities and address the 
unexpected field conditions observed during grading at RA-H West during the site-wide grading 
phase, is being submitted concurrently with this Pre-Final Remedial Design submittal as a 
Supporting Document.    



7.2 TRANSPORTATION AND OFF-SITE DISPOSAL PLAN 
The Transportation and Off-Site Disposal Plan (TODP) describes the measures that FMC will 
take to ensure compliance with Paragraph 35 (Off-Site Shipments of Waste Material) of the 
UAO. The TODP includes the following: 



 Proposed locations and routes for off-site shipment of waste material;



 Identification of communities affected by shipment of waste material; and



 Description of plans to minimize impacts on affected communities.
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The TODP submitted in January 2015 (as part of the Pre-Final RD Engineering Design 
Submittal, Supporting Documents) was developed to a level that supported proceeding with the 
soil remedy and specifically the site-wide grading, stormwater piping cleanout, and soil 
excavation at RA-J.  The TODP, revised as described in FMC’s response to EPA, IDEQ and 
Shoshone-Bannock Tribes comments on the March 2014 RD submittal contained in Appendix F, 
and as further revised and updated to incorporate the groundwater remedial action construction 
activities and address the unexpected field conditions observed during grading at RA-H West 
during the site-wide grading phase, is being submitted concurrently with this Pre-Final Remedial 
Design submittal as a Supporting Document. 



7.3 FIELD SAMPLING AND QUALITY ASSURANCE PLANS 
The FSPs supplement the QAPPs and address all sample collection activities.  Rather than a 
single QAPP and FSP, individual work plans, including the draft Operation, Maintenance and 
Monitoring Plan (OM&M Plan), will each include a QAPP and FSP specific to the sampling / 
data acquisition in that plan, as appropriate.   



The FSPs will be written so that a field sampling team unfamiliar with the project would be able 
to gather the samples and field information required. The FSPs will be prepared consistent with 
EPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies, EPA/540/G-
89/004 (EPA, 1988), and in accordance with Section XI (Quality Assurance, Sampling, and Data 
Analysis) of the UAO. 



7.4 PERFORMANCE STANDARD VERIFICATION PLAN 
A draft PSVP has been developed that details the methods and procedures required for the soil 
remedial action to achieve Performance Standards and is being submitted concurrently with this 
Pre-Final Remedial Design submittal as a Supporting Document.   



7.5 OPERATION MAINTENANCE AND MONITORING PLAN 
A draft OM&M Plan that provides for all operation and maintenance activities required for the 
soil remedial action to achieve Performance Standards, and all activities required to maintain the 
effectiveness of the Remedial Action after Performance Standards are met, is being submitted 
concurrently with this Pre-Final Remedial Design submittal as a Supporting Document.   



7.6 INSTITUTIONAL CONTROL IMPLEMENTATION AND ASSURANCE PLAN 
The draft ICIAP describes the plan to implement, maintain, and monitor institutional controls 
(ICs) at the FMC OU.  The ICs described in the draft ICIAP will protect the integrity of the 
remedy and preclude uses at the FMC OU that would result in unacceptable risks from exposure 
to contaminants, in accordance with the IRODA and UAO.  As described in FMC’s response to 
EPA, IDEQ and Shoshone-Bannock Tribes comments on the March 2014 RD submittal 
contained in Appendix G, a draft ICIAP, revised as appropriate, is being submitted, under 
separate cover, concurrently with the January 2015 Pre-Final Soil Remedial Design submittal.
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8.0 SCHEDULE FOR RD AND RA 
The September 2014 RD submittal incorporated the revisions described in FMC’s response to 
EPA, IDEQ and Shoshone-Bannock Tribes comments on the remedial design for the site-wide 
grading and stormwater management system, stormwater pipe cleaning in RA-A, and the soil 
excavation and removal from RA-J and was submitted at the final (100%) design level for the 
Site-Wide Grading phase.  Table 8.1 below sets forth the RD and RA schedule for the Site-Wide 
Grading phase of the soil remedial action, and a preliminary schedule for submittal of the Final 
RD package for the soil remedial action and start of construction of the gamma and ET caps 
(termed the Capping phase in the Draft Remedial Action Work Plan that is being submitted 
concurrently with this RD submittal).  Actual milestone dates are shown in bold font.   



Table 8.1 Schedule for RD/RA Deliverables, Construction Schedule for the Site-Wide 
Grading Phase and Preliminary Schedule for Start of Capping Phase 



RD Deliverable / Work Element Date 



Submit Soil Remedy - Design Package; Site-Wide Grading and 
Stormwater Design and Plans submitted at the Pre-final (90%) RD level 



March 3, 2014 



EPA Comments on RD Package and Site-Wide Grading and Stormwater 
Design and Plans at the Pre-final (90%) RD level 



May 2, 2014 



Submit Final (100%) RD Package and Draft Remedial Action Work Plan 
for Site-Wide Grading phase 



June 2, 2014 



EPA review of FMC response to comments on Site-Wide Grading phase 
Design, Plans, Specifications and Supporting Documents, and  
EPA Comments on Draft Remedial Action Work Plan for Site-Wide 
Grading phase  



July 10, 2014 



Submit Final Site-Wide Grading Phase Design, Plans, Specifications and 
Supporting Documents, and  
Submit revised Remedial Action Work Plan for Site-Wide Grading phase 
with Contractor prepared plans 



July 18, 2014 



Distribute final ERP to response agencies and schedule meeting(s) July 25, 2014 



EPA approval of RAWP for Site-Wide Grading and SMS and SWP/RA-J September 5, 
2014 



Submit Final Site-Wide Grading Phase Design, Plans, Specifications and 
Supporting Documents, and  
Submit revised Remedial Action Work Plan for Site-Wide Grading phase 
with Contractor prepared plans as modified per EPA September 5, 2014 
approval with modifications 



September 15, 
2014 



Pre-Construction Inspection and Meeting for Site-Wide Grading Phase September 9, 
2014 
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RD Deliverable / Work Element Date 



Start of Site-Wide Grading Construction September 22, 
2014 



Completion of Site-Wide Grading Construction  
(per RAWP for Site-Wide Grading Figure 6.1 Project Overview Bar Chart 
– 12/10/14 update)



September 11, 
2015 



Submit Soil Remedy Pre-Final RD Package for Gamma and ET Caps and 
Draft RAWP 



January 21, 
2015 



EPA Comments on Soil Remedy Pre-Final RD Package and Draft RAWP June 3, 2015 



Submit draft revisions to the Soil Remedy Pre-Final RD Package and Draft 
RAWP 



July 6, 2015 



EPA concurrence / additional comments on the resubmitted Soil Remedy 
Pre-Final RD Package and Draft RAWP 



August 3, 2015 



Submit Soil Remedy Final RD Package and Final RAWP August 21, 2015 



Bid Package Preparation  July 10, 2015 



Evaluate Bids/Recommendation August 10, 2015 



EPA Approval of Soil Remedy Final RD and RAWP 
September 4, 
2015 



Award Contract for Gamma and ET Caps August 21, 2015 



Pre-Construction Inspection and Meeting for Capping Phase 
September 8, 
2015 



Start of Construction – Gamma and ET Caps 
September 9, 
2015 
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Made ground (historical)—Artificial deposits of 
disturbed, transported, and emplaced 
construction materials derived from various 
local sources. Primarily formed in the 
construction of highways, irrigation ditches, 
and industrial sites.



Alluvium of lower Portneuf River and Pocatello 
Creek (Holocene) — Stratified and 
interfingering deposits of sand and gravel 
veneered by silty reworked loess. 



Alluvium and lacustrine deposits of the Portneuf 
River and Ross Fork delta (Holocene)-
Laterally discontinuous beds of sand, silt, 
 clay, muck, and peat.



Alluvial-fan and debris-flow deposits 
(Holocene)—Muddy sand and gravel and 
beds of silty redeposited loess.



Alluvial-fan deposits composed mostly of 
reworked loess (Holocene)—Primarily 
bedded to massive silt that is redeposited 
loess. 



Michaud Gravel (late Pleistocene)—Bouldery 
gravel and sand; more sand in channeled-
flow pathways and in distal parts of deposit 
 where grain size decreases.



Gravel deposits of the Bonneville Flood, 
undifferentiated (late Pleistocene) Pebble 
gravel deposited in eddy bar of Bonneville 
Flood.  



Loess-mantled alluvial-fan gravel of Wisconsin 
age (late Pleistocene)—Crudely stratified 
muddy sand and pebble- to boulder-sized 
gravel mantled with loess. 



Loess-mantled alluvial-fan gravel of the 
ancesteral Pocatello Creek (early 
Pleistocene?) — Crudely stratified, muddy 
and sandy pebble-to cobble-sized gravel 
manteld with loess. 



Loess-mantled bedrock colluvium 
(Pleistocene)—Wind-blown and redepos-
ited loess that mantles, interfingers with, or 
is mixed with stony colluvium derived from 
local bedrock. 



Rhyolite porphyry unit—Porphyritic rhyolite,  



Source: Idaho Geological Survey, April 1997
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SECTION 02930 - SEEDING  



PART 1 -- GENERAL 



1.1 THE REQUIREMENT 



A. The CONTRACTOR shall apply grass seeding complete and in place, in accordance 
with the Contract Documents. 



1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 



A. Federal Specifications: 



  FS O-F-241D  Fertilizer, Mixed, Commercial. 
 



B. Commercial Standards: 



  ANSI/ASTM D 422 Method for Particle-Size Analysis of Soils. 
 
1.3 CONTRACTOR SUBMITTALS 



A. Furnish submittals in accordance with Section 013300 - Contractor Submittals for 
approval. 



B. Materials List:  A list of all materials to be used in the seeding operations together 
with the source of those materials.  The list shall include mulches, soil amendments,  
seed mixtures, and erosion control blanketing.  Manufacturer’s literature showing 
physical characteristics, applications, and installation instrumentation shall be 
included.   



C. Schedules:  The following work plans, before work is started. 



1. Delivery schedule at least 10 days prior to the intended date of the first delivery. 



2. Seeding Operation.  A list of seeding and mulching equipment to be used in  



D. Reports 



1. Certified reports of inspections and laboratory tests, prepared by an independent 
testing agency, including analysis and interpretation of test results.  Each report 
shall be properly identified.  Test methods used and compliance with recognized 
test standards shall be described. 



2. Reports for the following materials shall be included. 



a. Fertilizer: For chemical analysis and composition percent. 



b. Seed:  For mixture, percent pure live seed, minimum percent germination and 
hard seed, maximum percent weed content, date tested and state certification.   



E. Certificates:  Certificates of compliance that materials meet the indicated 
requirements  prior to the delivery of materials. 
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F. Records:   



1. Plant Establishment Period 



2. Maintenance Report 



3. Maintenance Instructions 



1.4 CLEANUP 



A. Upon completion of all seeding operations, the portion of the Site used for a work or 
storage area by the CONTRACTOR shall be cleaned of all debris, superfluous 
materials, equipment, and garbage. 



B. Walks and pavement shall be swept or washed clean upon completion of the WORK 
of this Section. 



1.5 MAINTENANCE OF LANDSCAPING PLANTING PRIOR TO ACCEPTANCE OF 
PROJECT 



A. General:  The CONTRACTOR shall be responsible for protecting, watering, fertilizing, 
and maintaining turf and seeded areas until final acceptance of the WORK. 



B. Upon completion of seeding, the entire planted area shall be soaked to saturation by 
a fine spray.  The new planting shall be kept watered by the sprinkling system on the 
Site during dry weather or whenever necessary for proper establishment of the turf. 
Care shall be taken to avoid excessive washing or puddling on the surface and any 
such damage caused thereby shall be repaired by the CONTRACTOR. 



C. Protection:  The CONTRACTOR shall provide adequate protection to all newly 
seeded areas including the installation of approved temporary fences to prevent 
trespassing and damage, as well as erosion control, until the end of the one-year 
correction period. 



D. The CONTRACTOR shall replace any materials or equipment it has damaged or 
which has been damaged by its employees or subcontractors.  



E. Partial utilization of the project shall not relieve the CONTRACTOR of any of the 
requirements of this Section. 



1.6 FINAL INSPECTION AND GUARANTEE 



A. Inspection of seeded areas will be made at final acceptance 



B. Written notice requesting inspection shall be submitted to the ENGINEER at least 10 
days prior to the anticipated inspection date. 



C. Any delay in completing the WORK of this Section beyond a single season will be 
cause for extending the correction of defects period an equal time. 



D. The CONTRACTOR shall, without additional expense to the COMPANY, replace 
seeding which develops defects or dies during the correction period. 
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PART 2 -- PRODUCTS 



2.1 GENERAL 



A. Materials for soil shall be first-grade, commercial quality and shall have certificates 
indicating the source of material, analysis, quantity, or weight attached to each sack 
or container or furnished with each delivery.  Delivery certificates shall be given to the 
ENGINEER as each shipment of material is delivered.  A list of the materials used, 
together with typical certificates of each material, shall be submitted to the 
ENGINEER prior to final acceptance. 



2.2 TOPSOIL 



A. Topsoil shall be obtained from the pre-established borrow source stockpile at a 
location directed by the ENGINEER in accordance with Section 02222 – Earthworks. 



 
2.3 FERTILIZER AND ADDITIVES 



A. Fertilizer shall be furnished in bags or other standard containers with name, weight, 
and guaranteed analysis of contents clearly marked thereon. 



C. Fertilizers shall be uniform in composition, dry, and free flowing. 



B. Chemical fertilizers shall consist of diammonium phosphate (18-20-0), applied at a 
rate of 150 lbs/acre. The total application rate for the nutrients shall not exceed ±10% 
of what is recommended.  Fertilizers shall be uniform in composition, dry, and free 
flowing. 



2.4 MULCH 



A. Weed free straw mulch or native hay for a soil/seed stabilizer shall be clean hay or 
straw applied at a rate of 2 tons per acre.  Mulch shall be crimped into soil with a 
mulch crimper.  Spacing on the blades of the mulch crimper shall be 6-inches 
minimum and 9-inches maximum.  Blades shall be sufficiently weighted to penetrate 
the ground 3-inches. 



2.5 SEED MIXTURES 



A. All seed shall conform to applicable County, State of Idaho, and Federal regulations.  
Seed shall be mixed by the seed supplier.  The CONTRACTOR shall furnish the seed 
supplier's guaranteed germination of each variety listed in the seed mixture.  Grass 
seed shall not be delivered to the Site until samples have been approved by the 
ENGINEER.  Approval of samples, however, shall not affect the right of the 
ENGINEER to reject seed upon or after delivery.  Seed which has become wet, 
moldy, or otherwise damaged prior to use will not be accepted.   



B. Seed shall be delivered in strong, clearly marked bags not exceeding 50 pounds 
each. 



C. Grass seed shall be fresh, clean, and new-crop seed composed of the following 
varieties mixed in the proportions by weight as indicated.  Seed shall be tested for 
compliance with the minimum percentage of purity and germination requirements.   All 
rates specified shall be pure live seed (PLS). 
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D. The seed mixture shall not contain more than 5 percent weeds or other species that 
are not required. 



E. Any deviation of the indicated seed mixture composition shall be approved by the 
ENGINEER prior to delivery to the Site. 



 SEED MIXTURE 



 
Common Names 



 
Scientific Name 



 
Drill Seeding 
Rate (lbs pf 
Pure Live 



Seed/Acre) 



Western wheatgrass (var. Arriba) Pascopyrum smithii 3.0 



Thickspike wheatgrass (var. Sodar) Elymus lanceolatus 3.0 



Indian ricegrass (var. Nezpar) Achnatherum hymenoides 4.0 



Sheep fescue (var. Covar) Festuca ovina 2.0 



Big bluegrass (var. Sherman) Poa secunda ssp. Ampla 1.0 



Sand dropseed Sporobulus cryptandrus 1.0 



Lewis flax Linum lewisii 2.0 



Western yarrow Achillea millefolium 1.0 



Fourwing saltbrush Atriplex canescens 4.0 



Rubber rabbitbrush Ericamerica nauseosa 3.0 



Winterfat Krascheninnikovia lanata 3.0 



Total  27.0 



PART 3 -- EXECUTION 



3.1 GENERAL 



A. Delivery of seed and fertilizer may begin only after samples and tests have been 
approved by the ENGINEER.  Seed and fertilizer furnished shall not be different from 
the approved sample. 



B. Seeding shall not be performed at any time when it may be impaired by climatic 
conditions. 



C. Seeding is to occur in late fall, when day time temperatures do not exceed 40°F or 
early spring following snow melt but before the conclusion of spring rains. 



D.  



3.2 SOIL PREPARATION 



A. The seeding shall not begin until the CONTRACTOR has repaired all areas of 
settlement, erosion, rutting, etc. and the soils have been placed, compacted, and 
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contoured to finish grade.  The ENGINEER shall be notified of areas that prevent the 
planting work from being executed. 



B. After removal of waste materials in the planting areas, such as weeds, roots, rocks 6-
inches and larger, construction materials, etc., the seeding subgrade shall be scarified 
and pulverized to a depth of not less than 6-inches and all surface irregularities 
removed. 



C. Areas requiring grading by the CONTRACTOR including adjacent transition areas 
shall be uniformly level or sloping between finish elevations to within 0.10-ft above or 
below required finish elevations. 



D. Any unusual subsoil condition that will require special treatment shall be reported to 
the ENGINEER. 



E. Topsoil:  Topsoil shall be distributed uniformly and spread evenly to a minimum 
thickness of 6-inches on subgrade. Topsoil shall not be placed when the subgrade is 
frozen, excessively wet, extremely dry, excessively compacted or in a condition 
detrimental to the proposed planting or grading. 



F. Fertilizer:  Fertilizer shall be applied at the following rate:  



1. Diammonium phosphate (18-20-0) shall be applied at 150 lbs /acre.  



G. Fertilizer shall be incorporated into the soil to a minimum depth of 6 inches.  



H. Tillage 



1. Tillage is to be performed in areas where the soil has been compacted to greater 
than 90% maximum dry density (MDD) as measured by field density measurements. 



2. Areas determined to over-compacted (greater than 90% MDD) shall be tilled to a 
depth of 6-inch to return the soil to a looser state meeting the earthworks 
specification of 82% to 90% of MDD.  



I. No seeding shall be done when wind velocity exceeds 4 mph, within 4 hours after 
rain, or if the surface has been compacted without first loosing the ground. 



3.3 DRILL SEEDING 



A. All areas shall be seeded by drilling. 



B. Seeding:  Seed shall be uniformly drilled to an average depth of 1/4- to 1/2-inch at 
the rate specified using equipment having drills not more than 6-1/2 inches apart.  
Row markers shall be used with the drill seeder.   



C. Rolling:  Immediately after seeding, the entire area shall be firmed with a roller not 
exceeding 90 pounds for each foot of roller width.  Areas seeded with drills equipped 
with rollers shall not be rolled.   



D. Mulching: Immediately after seeding, the entire area shall be mulched with one of the 
two following methods: 



1. Weed free straw or native hay at a rate of 2 ton per acre. Weed free straw mulch or 
native hay for a soil/seed stabilizer shall be clean hay or straw. Mulch shall be 
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crimped into soil with a mulch crimper.  Spacing on the blades of the mulch crimper 
shall be 6-inches minimum and 9-inches maximum.  Blades shall be sufficiently 
weighted to penetrate the ground 3-inches. 



2. Hydromulching with wood fiber mulch can be used as an alternative to straw or hay 
and applied at a rate of 1.5 tons/acre along with a tackifier to bind the mulch to the 
soil. 



3.4 INSPECTION 



A. At the completion of work, the CONTRACTOR shall request a preliminary inspection 
by the ENGINEER to determine the condition of seeding. 



B. A final inspection shall be requested 48 hours following of seed germination.  The 
CONTRACTOR and ENGINEER will be present for the inspection.  Seeded areas 
considered for final inspection shallow show uniform smooth ground surface without 
eroded ruts or gullies and evidence of uniform seed germination. 



3.5 ACCEPTANCE 



A. If the installation is found satisfactory, the COMPANY will approve the work in writing. 



B. If the installation is found unsatisfactory, the Engineer will submit a punchlist of 
conditions to correct and at the CONTRACTOR’s expense.  The CONTRACTOR shall 
be responsible for requesting additional inspections after the conditions of the punch 
list have been corrected. 



3.6 REPAIRS 



A. Seed shall be re-applied in any area, including washout gullies and/or slopes, where 
growth has not initiated during the first rainy season, November through April, 
following initial application.  Washout gullies will require the placement of additional 
topsoil to fill washouts in accordance with Section 02222- Earthworks, prior to re-
seeding. 
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From: Williams, Jonathan
To: Zavala, Bernie
Cc: Ed Greutert; McDonnell, Kimberlee
Subject: FW: Work Plans for Geotechnical Evaluations - FMC OU Groundwater RD
Date: Thursday, July 23, 2015 10:50:49 AM
Attachments: 2015-07-22 FMC GWTP Foundation Design Geotechnical Evaluation Work Plan.pdf


2015-07-2015 FMC Infiltration Basin_Gallery Geotechnical Evaluation Work Plan.pdf


This wasn’t sent directly to you although it pertains to the groundwater remedy.  I would like to
 discuss on the bi-weekly call today with the Tribes and IDEQ.
 
We need to review these work plans in the context of comments provided May 1 and July 17 which
 gave FMC direction about how to develop the 60 percent design.  I’m concerned that FMC plans to
 conduct geotechnical work starting next week on these aspects of the RD when there may be other,
 and perhaps more time critical work, that should be conducted at the same time.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Wednesday, July 22, 2015 9:53 PM
To: Williams, Jonathan
Cc: Greutert, Ed [USA]; Kelly Wright; susanh@ida.net; Douglas.Tanner@deq.idaho.gov;
 Scott.Miller@deq.idaho.gov; Marguerite Carpenter
Subject: Work Plans for Geotechnical Evaluations - FMC OU Groundwater RD
 
Jonathan:
 
On behalf of FMC Corporation, attached are two work plans for geotechnical evaluations to
 advance the groundwater remedial design for the FMC OU: (1) Groundwater Treatment
 Plant (GWTP) Foundation Design Geotechnical Evaluation Work Plan and (2) Infiltration
 Basin / Gallery Geotechnical Evaluation Work Plan.  Please call Marjo Carpenter at (215)
 299-6210 if you have any questions.  Thank you,
 
Rob J. Hartman
MWH Americas, Inc.
Direct: (801) 617-3256
Fax: (801) 617-4200
Cell: (208) 241-8216
Rob.J.Hartman@mwhglobal.com
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FMC OU – Groundwater Remedial Design 
Groundwater Treatment Plant Foundation Design 



Geotechnical Evaluation Work Plan 
July 22, 2015 



 
 
1.0 INTRODUCTION/PURPOSE 
 
This Groundwater Treatment Plant (GWTP) Foundation Design Geotechnical Investigation 
Work Plan (Plan) was prepared to obtain data and information necessary to advance the 
Groundwater Remedial Design (RD) for the FMC Operable Unit (FMC OU), Pocatello, 
Idaho.  This plan provides a description of the field work and materials testing laboratory test 
methods for the foundation design geotechnical investigation in the area to be occupied by the 
GWTP within Remediation Area (RA) G at the FMC OU.  Other than the location in RA-G, 
the drilling, soil sampling and laboratory testing program described in this plan is essentially 
identical to the geotechnical investigation performed in the Western Undeveloped Area 
(WUA) of the FMC OU pursuant to the EPA-approved Data Gap Work Plan (October 2013).  
The standard operating procedures (SOPs) from the Data Gap Work Plan are referenced in 
and attached to this plan.   
 
In summary, the tasks to be performed for the geotechnical engineering evaluation are: 



 Advance 3 borings to a depth of approximately 30 feet to obtain geotechnical samples;  
 Perform materials laboratory tests on selected samples, including sieve analysis, Atterberg 



limits and collapse consolidation;  
 Evaluate subsurface conditions to provide design and construction recommendations 



regarding the re-usability of on-site soil, foundation design, including shallow foundations 
and possibly deep foundations (Helical piers or micropiles);  



 Subgrade preparation for slab-on-grades and soil improvement beneath shallow 
foundations; and 



 Provide seismic design criteria. 
 
The remainder of this work plan is organized as follows:  



 Section 2 provides a summary of the preliminary foundation design of the GWTP. 
 Section 3 contains the field sampling and laboratory testing plan.  
 Section 4 describes the data reporting. 



 
2.0  WATER TREATMENT PLANT PRELIMINARY FOUNDATION DESIGN  
 
The GWTP building will be a steel structure that contains an administrative area and 
numerous storage and holding tanks for groundwater treatment.  The building will be 
approximately 47 by 102 foot in plan area and will be constructed as a slab-on-grade with 
specific pad foundations for the tank structures.  The bearing pressures at the bottom of the 
tank pads and column spread footings will be approximately 2,000 pounds per square foot 
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(psf).  A detailed description of the groundwater treatment plant including drawings is 
presented in FMC OU Preliminary Remedial Design Report, January 2015.  
 
The building area is anticipated to be underlain by surficial fill, native windblown loess silt 
and gravel alluvium with depth.  The windblown loess can be collapsible when wetted and 
loading is applied.  Therefore, the borings will be drilled to a depth of approximately 30 feet 
to explore the subsurface conditions through the loess into the underlying gravel alluvium. 
 
3.0 SOIL SAMPLING AND MATERIALS TESTING PLAN 
 



3.1 Planning and Preparation 
 
All personnel directly involved with the geotechnical evaluation will be provided with a copy 
of this Plan.  Personnel will be trained in the requirements specified herein and provided 
ample time to read and become familiar with these requirements prior to beginning data 
collection activities. All onsite personnel shall conform to the FMC Site-Wide Health and 
Safety Plan (FMC 2013). 
 
Prior to performing the field work, the boring locations will be cleared following the steps 
described in SOP-1.  FMC personnel or their designee will be contacted to verify utility 
locations.  A borehole location survey will also be performed in accordance with SOP-3 to 
field locate the approximate borehole locations identified in Figure 1 before drilling 
commences and after the boreholes are drilled to record the actual locations. 



3.2 Borehole Drilling and Sampling  
 
The drilling contractor will advance 3 borings to a depth of 30 feet in accordance with SOP-5 
and ASTM D 1586.  Logging and classification of the borings will be accomplished by an 
engineer or geologist in accordance with SOP-7.  Sampling will be accomplished in 
accordance with ASTM D 1586 and this work plan.  Split-spoon samples will be obtained at 
2.5 foot intervals to a depth of 10 feet and 5-foot intervals thereafter, to the termination of the 
boring.  Undisturbed ring or Shelby tube samples will be obtained in the loess silt.  
Decontamination of drilling, sampling equipment, monitoring/inspection equipment and 
support vehicles at the FMC site will be performed in accordance with SOP-2.   The boreholes 
will be backfilled with the drill cuttings as described in SOP-5.  Investigation derived waste 
(IDW) will be handled in accordance with SOP-4.   
 



3.3 Soil Sample Materials Testing 
 
Laboratory testing on soil samples will include sieve analysis, Atterberg limits and collapse 
consolidation.  Boring logs and a location plan will be prepared.  The subsurface conditions 
will be evaluated to provide design and construction recommendations regarding:  the re-
usability of the on-site soil; foundation design, including shallow foundations; and possibly 
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deep foundations (helical piers or micropiles). Subgrade preparation for slab-on-grades and 
soil improvement beneath shallow foundations will be provided as appropriate. Seismic 
design criteria will also be provided.   



3.4 Data Quality 



As described in Section 4.3 of the Data Gap Work Plan, the data that will be collected during 
the execution of this plan involves observation of field conditions (e.g., field soil 
classification and standard material property (geotechnical) tests, and does not include any 
analytical (chemical) laboratory analyses. The data are being collected to fill specific data 
needs to advance the GWTP foundation design and there is no “problem statement” or 
“decisions” associated with the data.  Thus, no specific, numeric data quality objectives 
(DQOs) have been established.  However, the use of qualified field personnel 
(geologists/geotechnical engineers), use of standard (ASTM) material testing methods, and 
field documentation protocols will assure the data is suitable for the identified use. 



3.5 Project Schedule 



The field work is scheduled to begin during the week of July 27 and will take one to two 
days to complete.  Laboratory geotechnical testing results (lab reports) are anticipated to be 
received approximately three weeks after submittal of the soil samples. 



4.0 DATA REPORTING 



The results of this GWTP Foundation Design Geotechnical Investigation will be reported in 
the Intermediate (60%) RD Engineering Design Submittal, specifically within a section and/or 
appendix specifying the basis for the GWTP foundation design.  



Figure 



Figure 1 – Geotechnical Investigation Boring Locations 
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SOP-01 Site Access and Clearance 
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SOP-03 Location Topographic Survey  



SOP-04 Investigation Derived Waste  



SOP-5 Soil Boring and Drilling 



SOP-07 Soil Classification 
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STANDARD OPERATING PROCEDURE 1 
 



SITE ACCESS AND CLEARANCE REQUIREMENTS 
 



This SOP has been revised from SOP No. 1 included in the SRI Field Sampling Plan for the 
FMC Plant OU – May 2007.  
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1.0  INTRODUCTION 



This standard operating procedure (SOP) defines minimum requirements that shall be 



fulfilled by all personnel in order to obtain site access and clearance(s) necessary to 



perform assigned tasks at FMC.  It is the Contractor’s responsibility to determine 



necessary clearances.  Access and clearances required may include, but are not limited to, 



the following:  



 Site access and clearance:  FMC Project Manager 



 Digging, Drilling, Excavation: FMC and/or FMC’s contractor for FMC-



owned property and Idaho Dig Line for off property locations (not 



anticipated). 



 Public Road Closure: Idaho Department of Transportation 



 Union Pacific Railroad where digging, drilling, or excavations are near the 



active Union Pacific Railroad tracks. 



Close attention shall be paid to minimum waiting periods required before certain 



authorizations and clearances can be issued.  Proper documentation shall be maintained at 



all times as evidence that authorization/clearance has been obtained.  The minimum 



requirements for the above list are specified in this SOP.  In addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) and develop their own action-specific Health 



and Safety Plan (HASP).  The Contractor’s action-specific HASP must incorporate the 



general requirements specified in the SWHASP and provide specific health and safety 



requirements that are pertinent to the anticipated activities during Contractor actions. 



 
2.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved as needed.  Project team member information shall be 
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included in project-specific plans (e.g., work plan, field sampling plan, quality assurance 



plan, etc.), and field personnel shall always consult the appropriate documents to 



determine project-specific roles and responsibilities.  In addition, one person may serve in 



more than one role on any given project. 



RDRA Project Manager: Responsible for ensuring all personnel, including  



sub-contractors, have the applicable authorization(s) and clearance necessary to perform 



tasks as assigned.  The RDRA Project Manager shall coordinate with other key project 



staff and FMC personnel to accomplish this task. 



Field Team Leader (FTL): Responsible for ensuring access requirements are observed 



by field personnel at all times, preparing daily logs of field activities, and ensuring that 



documentation of all appropriate authorization(s) and clearance are at the work site at all 



times. 



Field Technician (or other designated personnel):  Assists the FTL with the 



implementation of field tasks. 



3.0  ACCESS TO FMC-OWNED PROPERTY  



The entrances to the FMC-owned property will normally be locked at all times.  Entry 



onto the Site will be performed in accordance with the FMC Site-Wide Health and Safety 



Plan Section 5.1.  RDRA contractors and subcontractors will have access to the gate key 



or code based upon approval and coordination with the RDRA Field Team Leader (FTL) 



and/or the RDRA Project Manager.  All other contractors and/or visitors must obtain 



approval from FMC and schedule arrival and departure dates/time with FMC at the FMC 



Pocatello office.   



All RDRA contractor and subcontractor employees performing work at the FMC Plant 



OU will be required to check in and check out with the FTL through the use of a sign-in 



sheet.  A daily field log and sign in sheet will be kept at the work site by the FTL that will 
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document all on site personnel and visitors.  Persons not meeting the minimum standards 



as defined in SWHASP will not be allowed access by the FTL. 



4.0   HOT WORK CLEARANCE 



All cutting, welding, brazing, and other hot work will comply with all safety 



requirements of FMC SWHASP and the Safety, Fire Prevention and Health (AFOSH) 



Standard 91-5, OSHA 1910.252, and the National Fire Protection Agency (NFPA) codes. 



Under this standard, personnel or contractors involved in RDRA activities that require 



welding, cutting, brazing, or other “hot work” shall fulfill the following requirements: 



1. The RDRA contractor shall contact the FMC and the FTL prior to performing any hot 



work.  This will allow the appropriate review and inspection of the work area prior to 



cutting, welding, brazing, or other “hot work”.  As the FMC Plant OU is expected to 



be fully decommissioned at the time of the RDRA field work, each case will be 



reviewed for potential hazards or other safety concerns.  After such review, written 



approval (e.g., documented in the site log book) must be obtained from the FTL prior 



to any RDRA contractor performing hot work on the site. 



2. Provide adequate number of portable fire extinguishers and place them as close to the 



work area as possible. 



5.0  UTILITY CLEARANCE ON FMC-OWNED PROPERTY 



Underground and aboveground utility clearance will be completed before subsurface 



investigations commence on FMC-owned property (including obtaining an excavation 



permit consistent with the requirements of Section 3.2.8 of the SWHASP) or off property 



(see Section 6 and 7 for requirements pertaining to investigations on lands not owned by 



FMC).  The area within a 5-foot radius of each subsurface sampling location will be 



cleared using the following protocol: 
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1. Review available facility utility maps provided by FMC and/or FMC’s contractor, 



A&E Engineering.  



2. Mark the proposed sampling locations and the utility lines in the immediate vicinity 



using a marker, stake, flags, or paint. 



3. Verify proposed sampling locations with FMC plant or A&E employees with 



knowledge of the utilities to discuss undocumented utilities, potential obstructions, 



etc. 



4. Scan the surface with a magnetic locator according to the manufacturer’s directions to 



search for the presence of buried utilities and other obstructions. 



5. Hand auger or push a probe to a depth of 4 to 5 feet below ground surface in areas 



where historic maps or historic knowledge of subsurface utilities are not available. 



6. Overhead telephone and power lines shall also be taken into account when selecting 



drilling/excavation locations. 



7. The RDRA contractor shall notify FMC and A&E in case of any suspicion or 



confirmation of damage to any underground utilities. 



6.0  UTILITY CLEARANCE ON LANDS NOT OWNED BY FMC 



Although subsurface investigation is not expected off FMC-owned property as part of the 



scope of this RDRA, the Idaho Dig Line provides one central location for contractors and 



the general public to call and notify multiple utility companies of intended excavation 



(off FMC-owned property).  Information, contractor responsibilities, and an online tool to 



notify Idaho Dig Line of planned work can be found by calling 800-342-1585.  Idaho Dig 



Line shall be notified at least 48 hours, but no more than seven (7) days, prior to drilling 



or excavation.  Notices of drilling or excavation are good for 14 calendar days.  Requests 



for a utility meeting with locators are scheduled through the Idaho Dig Line.  If drilling 



or excavation on a single project lasts more than 14 days, Idaho Dig Line shall be notified 



prior to the deadline to update clearance permits.  To obtain clearance for any drilling or 



excavation off FMC-owned property, MWH and/or its RDRA subcontractor shall provide 



Idaho Dig Line with the following information: 
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 Company information including company name, address, and telephone 



number 



 The name and telephone number of the caller 



 Type of work to be accomplished including information regarding anticipated 



depth and information regarding horizontal or vertical boring 



 Date of proposed work 



 Precise location of the proposed drilling/excavation site.  This shall be a 



detailed description including street address, street names and numbers, 



subdivision lot number if available, direction and distance relative to street or 



intersection (north, south, east, or west), and any other relevant information.  



If possible, the site shall be pre-marked with white paint, stakes, or flags 



 Provide a location map if requested by Idaho Dig Line 



 Marking instructions (e.g., portion of site to be cleared by Idaho Dig Line) 



 Field personnel contact name and telephone number 



If subsurface investigation is required off FMC-owned property, the RDRA 



contractor/excavator shall work with MWH to provide this information.  MWH shall 



obtain a Location Request Number from the Idaho Dig Line representative.  This is a 



number that references the caller with the details of the proposed excavation and is 



helpful when contacting a member utility or Idaho Dig Line for further assistance.  MWH 



and the RDRA subcontractor shall possess this number at all times on job sites to prove 



compliance with state statutes. 



After Idaho Dig Line and local utilities have marked the proposed drilling or excavation 



site, a minimum clearance of five feet will be maintained between a marked and 



unexposed underground facility and the cutting edge or point of any power-operated 



excavating or earth moving equipment.  If excavation is required within five feet of any 



marking, the excavation shall be performed utilizing a hand auger or probe point to check 



for underground utilities.  MWH or the subcontractor shall notify FMC and the Idaho Dig 



Line in case of any suspicion or confirmation of damage to the underground utilities.  
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Underground utilities are marked with paint or pin flags with a color scheme representing 



different utilities. The way that these lines will be identified by the various utilities are 



defined by the following legend: 



Red = Electric 



Yellow = Oil and Gas 



Orange = Communications including Cable TV, telephone and fiber optics. 



Blue = Water 



Green = Sewer 



Pink = Temporary Survey Markings 



White = Proposed Excavation  



 



7.0 PUBLIC ROAD CLOSURE  



Although not expected as part of the scope of this RDRA, the Idaho Department of 



Transportation (IDOT) requires road/lane closures for all work conducted on designated 



highways, or shoulder areas of designated highways, within the state of Idaho.  This 



includes, but is not limited to, drilling and excavation and other work to be performed 



along roadways and shoulders.  In such a case, it is the responsibility of MWH to contact 



IDOT for any authorizations. The following information must be submitted with the 



application: 



 Applicant’s name, address and phone 



 Reason for permit 



 Location of work site, including highway number, city, county, milepost or 



description 



 Anticipated commencement and completion of construction/work 



 Instructions for new utility installations  



 A map of the work area if possible 



 A diagram of the type of road closure signs required 



 A name and address of the personnel who will close the lane/road 



A performance bond may be required by IDOT prior to commencement of work on IDOT 



property. 
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1.0  INTRODUCTION 



Decontamination of drilling, sampling equipment, monitoring/inspection equipment and 



support vehicles at the FMC site is a necessary and critical aspect of environmental field 



investigations.  Proper decontamination is a key element in reducing the potential for 



cross-contamination between samples from different locations, ensuring that samples are 



representative of the sampled materials, as well as health and safety issues associated 



with elemental phosphorus.  Improper decontamination may result in costly re-collection 



and re-analysis of samples.  All equipment used in the sampling process shall be properly 



decontaminated prior to the collection of each sample and after completion of sampling 



activities. 



The procedures outlined in this standard operating procedure (SOP) shall be followed 



during decontamination of field equipment used in the sampling process, including 



drilling, soil/water sample collection, and monitoring/inspection activities.  Any 



deviations from these procedures shall be noted in the field logbooks and approved by the 



RDRA Project Manager and the Quality Manager.  In addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) and develop their own action-specific Health 



and Safety Plan (HASP).  The Contractor’s action-specific HASP must incorporate the 



general requirements specified in the SWHASP and provide specific health and safety 



requirements that are pertinent to the anticipated activities during Contractor actions. 



Three major categories of field equipment, along with applicable decontamination 



methods for each, are discussed below.  



2.0  DEFINITIONS 



Brass Sleeve:  Hollow, cylindrical sleeves made of brass and used as liners in split-spoon 



samplers for collection of undisturbed samples. 



Auger Flight:  An individual hollow-stem auger section, usually 5 feet in length. 
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Continuous Core Barrel:  5-foot long steel barrels that can be joined together to allow 



continuous cores to be collected during a single run. 



Drill Pipe:  Hollow metal pipe used for drilling, through which soil and groundwater 



sampling devices can be advanced for sample collection. 



Potable Water:  A drilling quality water source that can be used for steam cleaning and 



decontamination water.  This source should be sampled at the beginning of each field 



program to set baseline concentrations. 



Distilled Water:  Commercially available or laboratory-grade water that has been 



distilled.  Each batch of distilled water should be analyzed to set baseline concentrations.  



The distilled water will be used as rinse water during the decontamination of tools, 



sampling equipment and other small items.  



Hand Auger:  A sampling tool consisting of a metal tube with two sharpened spiral 



wings at the tip. 



Split-Spoon Sampler:  A sampling tool consisting of a thick-walled steel tube with a 



removable head and drive shoe.  The steel tube splits open lengthwise when the head and 



drive shoe are removed. 



Scoop:  A sampling hand tool consisting of a small shovel- or trowel-shaped blade. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 
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RDRA Project Manager:  Selects project-specific drilling and sampling methods, and 



associated decontamination procedures with input from other key project staff and other 



personnel that are responsible for project quality control. 



Quality Manager:  Performs project audits.  Ensures project-specific data quality 



objectives are fulfilled. 



Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or 



Engineer:  Implements the field program and supervises other sampling personnel.  



Ensures that proper decontamination procedures are followed.  Prepares daily logs of 



field activities. 



Field Sampling Technician (or other designated personnel):  Assists the FTL, 



geologist, hydrogeologist, or engineer in the implementation of tasks and is responsible 



for the decontamination of sampling equipment. 



4.0  DECONTAMINATION PROCEDURES 



A decontamination pad designed to collect the rinsate and any associated soil or 



chemicals will be established in a location at the FMC site.  The decontamination pad 



will be constructed in an area designated by FMC and will be used for the duration of the 



field activities.  The decontamination pad will be large enough to accommodate the 



drilling equipment components that come into contact with contaminated soils or 



groundwater that are present at the site.  The rinsate collected from the decontamination 



pad and from other onsite decontamination activities will be stored in labeled containers 



until the proper disposal protocol is established pending waste characterization. 



Soil boring drilling and soil sampling procedures require that decontaminated tools be 



employed in order to prevent cross-contamination.  The decontamination procedures 



described below shall be followed to ensure that only uncontaminated materials will be 



introduced to the subsurface during drilling and sampling.  For equipment and tools that 



have come into contact with contaminated soils or groundwater, the equipment 
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decontamination process shall be undertaken before and after each use of the equipment 



and include washing.  The flooring of the decontamination pad shall be impermeable to 



water and have a sump or low area to collect the rinsate to be transferred into the storage 



containers.   



The precise location of the decontamination facility shall be determined based on such 



factors as ease of access for personnel and proximity to work site and rinsate storage or 



staging areas. 



4.1  DRILLING AND LARGE EQUIPMENT 



4.1.1 In Areas with Potential Contact with Contaminated Soil or Groundwater 



The following procedures shall be used for decontamination of large pieces of equipment 



including drilling equipment and support vehicles in areas of the Site in which there is a 



potential for contact with contaminated soil or groundwater (as determined during the 



SRI and/or historic groundwater monitoring).  This will include percussion hammer drill 



pipe, hollow-stem auger flights, drill rods for sampling, the drill rig, support vehicles and 



other equipment and tools that may come in contact with sampling equipment or that may 



have possible contamination.   



 Wash the external surfaces and internal surfaces, as applicable, on equipment 



using water from an approved water source.  If necessary, scrub using a 



phosphate-free detergent (e.g., AlconoxTM), or equivalent laboratory-grade 



detergent until all visible dirt, grime, grease, oil, loose paint, rust, etc., have 



been removed. 



 Rinse with potable water. 



4.1.2 In Areas with Little Potential for Contact with Contaminated Soil or 



Groundwater Contamination 



The following procedures shall be used for decontamination of large pieces of equipment 



including drilling equipment, trenching equipment, construction equipment, and support 











Revision 1.0  SOP – 2 
June 2013  Page 5 of 8 



vehicles in areas of the Site in which there is little or no potential for contact with 



contaminated soil or groundwater (as determined during the SRI and/or historic 



groundwater monitoring).  Note that this procedure will apply to equipment that comes 



into contact with native soils and/or slag on slag covered roads or surfaces.  For example, 



trenching in the Western Undeveloped Area and/or construction of the test gamma cap 



will involve drilling, trenching, digging, or construction activities in areas where the 



large equipment will only contact native soils and slag on roads and/or construction 



surfaces. 



 Equipment will be decontaminated at the completion of the Site work, prior to 



removal off-Site, by mechanically brushing tires and other surfaces that came 



into contact with native soils or slag. 



4.2  SOIL AND GROUNDWATER SAMPLING/INSPECTION EQUIPMENT 



4.2.1 In Areas with Potential Contact with Contaminated Soil or Groundwater 



The following procedure will be used to decontaminate sampling/inspection equipment 



such as split-spoon samplers; brass sleeves; continuous core barrels; scoops; hand augers; 



metal sampling pans; video equipment and other sampling/inspection equipment and 



tools that may come into contact with contaminated soils and/or groundwater.  



 Wash and scrub equipment with phosphate-free, laboratory-grade detergent 



(e.g., AlconoxTM or equivalent); steam cleaning may also be performed if 



possible. 



 Double or Triple-rinse with potable water. 



 Air dry. 



 Store in clean plastic bag or designated casing. 



Personnel involved in decontamination activities shall wear appropriate protective 



clothing as defined in the project-specific health and safety plan. 
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4.2.2 In Areas with Potential Contact with Elemental Phosphorus 



The following procedure will be used to decontaminate sampling/inspection equipment 



such video equipment and/or sampling equipment and tools that may come into contact 



with site materials contaminated with elemental phosphorus (P4).  The only activity 



where potential P4 exposure is expected is while video surveying the storm sewers in 



RA-A.  Special health and safety precautions for the storm sewer video survey include: 



 Persons involved in the video survey of the RA-A storm sewers should read 



and be familiar with the hazards of P4 exposure as presented in Section 3.1.3 



of the SWHASP.  Note that the immediate area around the location where the 



storm sewer video survey is being performed shall be designated an Exclusion 



Zone as discussed in Section 6.1.1 of the SWHASP. 



 Persons involved in the video survey of the RA-A storm sewers, performing 



decontamination, and within the Exclusion Zone shall don Modified Level C 



Protection for Potential Phosphorus Exposure as discussed in Section 7.3.3 



of the SWHASP. 



 



As the camera and wiring is removed from the storm sewers, the following 



decontamination procedures will be applied: 



 Wash and scrub equipment with water as the camera and wiring is withdrawn 



from the sewer piping, taking care to only handle the cleaned portion of the 



equipment (while wearing the Modified Level C Protection for Potential 



Phosphorus Exposure). 



 Double or Triple-rinse with potable water. 



 Capture all wash and rinse water in a metal container for later waste 



determination. 



 Air dry the camera and wiring until completely dry.  This will allow any 



remaining P4 to oxidize prior to stowage. 
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4.2.3 In Areas with Little Potential for Contact with Contaminated Soil or 



Groundwater Contamination 



The following procedures shall be used for decontamination of sampling equipment 



including in areas of the Site in which there is little or no potential for contact with 



contaminated soil or groundwater (as determined during the SRI and/or historic 



groundwater monitoring).   



 Equipment will be decontaminated at the completion of the Site work, prior to 



removal off-Site, by mechanically brushing surfaces that came into contact 



with native soils or slag. 



 



4.3  GROUNDWATER MONITORING EQUIPMENT 



The following procedure shall be used to decontaminate groundwater monitoring devices 



such as groundwater elevation meters and free product thickness meters.  Spray bottles 



may be used to store and dispense distilled water. 



 Wash equipment with laboratory-grade, phosphate-free detergent  



(e.g., AlconoxTM or equivalent) and water, or steam clean.  



 Triple-rinse with distilled water. 



 Store in clean plastic bag or storage case. 



5.0  PROCEDURE FOR OTHER WASTE DISPOSAL 



While the decontamination Investigative Derived Waste (IDW) will be evaluated on a 



case-by-case basis, the general approach to be followed is detailed in SOP-4.  



Decontamination fluids (typically washwater) will be contained as generated.  The 



washwater will be segregated from solids to the extent practicable (i.e., solids will be 



allowed to settle out of the washwater on the decontamination containment pad or within 



the collection container).  Washwater will then be containerized to await waste 
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determination.  Solids will also be containerized in a separate container to await waste 



determination. 



6.0  REFERENCES 



Environmental protection Agency, RCRA Ground-Water Monitoring: Draft Technical 



Guidance, November 1992. Page 7-17. 
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1.0  INTRODUCTION 



Surveying is the science of making the measurements necessary to determine the relative 



positions of points above, on, or beneath the surface of the earth, or to establish such 



points.  This standard operating procedure (SOP) provides a description of the general 



types of surveys and requirements for performing these surveys.  This SOP describes the 



applicability of the Global Positioning System (GPS) surveys, along with precision and 



accuracy required for each technique.  This SOP is intended for the project leader to help 



develop work plans and manage resources.  Note that in addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) while working on Site. 



2.0  DEFINITIONS 



Accuracy:  Accuracy refers to the closeness between measurements and expectations or 



true values.  The farther a measurement is from its expected value, the less accurate it is.  



Observations may be accurate but not precise if they are well distributed about the 



expected value, but are significantly disbursed from one another. 



Accuracy is often referred to in terms of its order (i.e., first, second, or third order 



accuracy).  The order of accuracy refers to the error of closure allowed; guidelines for 



each order of accuracy are as follows: 



 Order of Accuracy Maximum Error 



 1st 1/25,000 



 2nd 1/10,000 



 3rd 1/5,000 



Benchmarks:  Monuments placed by surveyors to serve as permanent reference points.  



Benchmarks are elevation markers, and their location and elevation are precisely 



established and recorded on surveyors' level notes.  They are set upon some permanent 



object to ensure they remain undisturbed. 
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Global Positioning System (GPS):  This system utilizes a network of overhead satellites 



orbiting the earth to locate objects and/or targets on the surface of the earth.  Data from a 



minimum of three satellites is required to plot (by triangulation) the location of a certain 



point.  Accuracy is dependent on the duration of data collection and the type of 



receiver/antenna used.  All measurements will be referenced to the State Plane 



Coordinate System, North American Datum 1983 and North American Vertical Datum 



1988.  



Monuments:  Physical objects that serve as landmarks for navigation. Classes of 



monuments include: natural, artificial, record, or legal.  Examples of natural monuments 



are trees, large stones, or other substantial, naturally occurring objects in place before the 



survey was made.  Artificial monuments can consist of iron pipe or bar driven into the 



ground, concrete or stone monument with a drill hole, cross, or metal plug marking an 



exact location (such as a corner).  The standard for monumenting public-land surveys, as 



adopted by the Bureau of Land Management (BLM), is a post made of iron pipe filled 



with concrete.  The lower end of the pipe is split and spread to form a base and the upper 



end is fitted with a brass cap with identifying marks.  A record monument exists because 



of a reference in a deed or description (e.g., the gutter along a street).  A legal monument 



is one that is controlling in the description (e.g., "to a concrete post").  



Precision:  Precision pertains to the distribution over a set of repeated observations of a 



random variable.  It is a measure of the reproducibility of a result or measured value.  



Thus, if observations are closely clustered together, then the observations are said to have 



been obtained with high precision.  Observations may be precise but not accurate if they 



are closely grouped about a value that is different from the expected or true value. 



Station:  A station is a 100-foot section of a measurement from a reference point such as 



a benchmark.  For example, a stake placed 1,500 feet from a reference point is at station 



15 and is labeled "15+00," and a stake placed 1,325 from a reference point is labeled 



"13+25." 
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3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



RD Project Manager:  The RDRA Project Manager has overall responsibility for 



establishing the specific technical requirements and coordinating the survey services for 



the project.  The RDRA Project Manager shall rely on input from FMC personnel and 



other key project staff who may have more detailed knowledge of the technical 



requirements and who would be on site to oversee the surveying.  To facilitate the 



management and administration of surveying services procured for a particular site, the 



RDRA Project Manager may delegate responsibility to the Field Team Leader (FTL) as 



the focal point for all matters involving surveying services.  



Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer:   



Responsible for implementation of the actual field activities performed on site including 



the measurement of sampling locations and to daily check the accuracy of the GPS 



instrument.  In addition, the FTL shall be responsible for scheduling and coordinating 



field activities, overseeing survey activities, and preparing daily logs of field activities. 



Surveyor (Surveying Contractor):  In the event a licensed land surveyor is needed, the 



surveyor will be responsible for assuring that all surveying field operations, office 



calculations, map preparation, and related surveying activities conform to established 



guidelines and the specific requirements of the surveying subcontract (including health 



and safety requirements).  All surveying operations shall be performed by, or under the 



direction of, a State of Idaho Licensed (or Registered) Land Surveyor, who shall sign and 



seal all final drawings, maps, and reports submitted as deliverables.  
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4.0  GUIDELINES 



The following sections provide guidelines for the performance of several types of surveys 



and the precision and accuracy required for each.  Emphasis is placed on the application 



of surveying techniques to environmental investigations. 



4.1  PERFORMING SURVEYS 



There are many types of surveys that can be performed.  This SOP describes the survey 



that will potentially be used at the FMC site.  The survey will be used to establish 



northing and easting measurements and an elevation (feet above mean sea level).  A 



Sokkia Axis, Trimble GEO Explorer, Trimble Pathfinder GPS or similar unit will be used 



for mapping test pits, boreholes, PIC and other sampling locations as well as being used 



for determining the thickness of soil covers.  The selected unit must have an accuracy of 



1 meter or less and will be checked daily with a known elevation of a benchmark.  If the 



accuracy is greater than 1 meter, than the type of location data will be evaluated as to 



whether a professional surveyor is required.  All measurements will be referenced to a 



State Plane Coordinate System, North American datum 1983 and the North American 



Vertical Datum 1988.  



Global Positioning System (GPS) Surveying:  GPS is a ranging system from known 



positions of satellites in space to unknown positions on land, sea, and in air or space.  



GPS uses the triangulation from orbiting satellites to establish the location derived from 



the broadcast of a satellite signal. The GPS unit measures the distance using the travel 



time of radio signals. The GPS concept assumes that four or more satellites will be 



available at any location on earth 24 hours a day.  



Establishing Control (Benchmark):  Prior to initiating any type of survey, a control 



shall be established at the site.  The control point will be a surveyed benchmark used as a 



daily check for the accuracy of the GPS unit.  If a benchmark is not available at the site 



or if access is limited, a fixed monument may be established by a licensed surveyor.  
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Licensed Surveyor: In the event that a licensed surveyor is required for increased 



accuracy a State of Idaho Licensed Surveyor will be used at FMC.  In the State of Idaho, 



the Idaho State Government Department of Commerce, Division of Occupational and 



Professional Licensing, administers licensing and certification programs. 



 



Based on the project requirements, monuments may be set at the site that can be used in 



future site-surveys as a control point.  Care shall be taken when establishing new control 



points and elevations from other agencies' vertical control points to ensure that all the old 



control benchmarks are on the same datum or reference plane.  The monument shall be 



stamped with the state planar coordinates and the elevation (feet above mean sea level) 



such that it shall serve as a reference point for additional surveys.  This can save time in 



future survey work as the surveying contractor will not have to survey new locations 



from distant established control points. 



4.2  REQUIRED ACCURACY AND PRECISION  



The required survey accuracy and precision depends on the intended purpose of the 



survey work.  Sampling locations are to be surveyed within 1 meter or less both 



horizontally and vertically.  Higher accuracies may be required for boundary surveys, 



topographic surveys, etc.  The following sections discuss accuracy and precision 



requirements for specific survey types. 



Marking Sampling Locations:  The sampling location will be marked in the field using 



a stake with the corresponding sample number in the event that the location is revisited 



for additional sampling or surveying.  
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1.0  INTRODUCTION 



Investigation-derived waste (IDW) may be generated during the field investigation 



activities conducted under the planned extraction zone hydrogeologic study at the FMC 



Plant Operable Unit during 2014.  The National Contingency Plan (NCP), codified in 40 



Code of Federal Regulations (CFR) 300, requires that IDW be handled to attain all the 



applicable or relevant and appropriate requirements (ARARs) to the extent practicable, 



considering the urgency of the situation.  The purpose of this SOP is to present 



procedures to be followed in the management of IDW generated during these field 



activities. 



Potential IDW that may be generated during field activities are solid wastes and may 



include (but are not limited to) the following media and waste types:   



Fluids Solids 
Groundwater well development / purge Soils and soil cuttings 
Drilling mud Plastic tarps or sheeting 



Grout Drill pipe and well casing/screen 
Decontamination fluids and wastewater Decontamination solids 
 Disposable equipment (i.e., rope, bailers, 



sampling equipment, & other consumables)



 Spent personal protective equipment (PPE) 



 Used containers, sample bottles 



 Packaging materials 



 



The above wastes may or may not be encountered, generated or managed while 



performing the 2014 field activities.  However, all solid waste streams will be 



characterized to determine if they are hazardous wastes per 40 CFR § 262.11 for the 



purposes of handling and disposal.  Guidance from this document shall be used as part of 



project planning to estimate total volumes of IDW likely to be generated during the 



anticipated 2014 field activities as well as how the IDW will be managed and disposed.   
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2.0  DEFINITIONS 



Area of Contamination (AOC) unit:  The AOC unit concept is critical to the IDW 



management at a CERCLA investigation site.  Although EPA has not promulgated a 



definition of an AOC unit, an AOC unit is generally an area within a CERCLA 



investigation site with similar characteristics with respect to contamination and the 



associated risks to human health and the environment.  A CERCLA investigation site 



may contain one or more AOC units.  AOC units for the FMC Plant Operable Unit, which 



may be different from the Remediation Units (RUs) as used in the SRI Work Plan for the 



FMC Plant OU and/or the Remediation Areas (RAs) used in the SFS Report for the FMC 



Plant OU, will be delineated based upon exiting information, information gathered during 



the SRI, and visual observation as well as consideration of IDW management.   



Decontamination fluids:  Any fluids, including aqueous wash water, solvents, and 



contaminants that are used or generated during decontamination procedures. 



Decontamination solids:  Any solids, including soils and soil cuttings, fill materials, and 



contaminants that are generated during decontamination procedures. 



Grout:  A fluid mixture of cement and water (neat cement) of a consistency that can be 



forced through a pipe and placed as required. 



Hazardous waste:  A solid waste that meets the definition of a hazardous waste under 



RCRA as defined in 40 CFR § 261.3. 



Hazardous IDW:  An investigation derived waste that is also a hazardous waste under 



RCRA as defined in 40 CFR § 261.3. 



Investigation-derived waste (IDW):  Solid wastes, as defined in 40 CFR § 261.2, 



directly generated as result of performing the 2014 field activities at the FMC Plant OU.   



Nonhazardous waste:  A solid waste that does not meet the definition of a hazardous 



waste as defined in 40 CFR § 261.3 or is excluded from hazardous waste regulation per 



40 CFR § 261.4(b). 
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Soils and soil cuttings:  Solid material generated from excavation or drilling processes.  



Soils may include native soils, fill materials, and/or other historical plant waste streams 



used as fill materials on the site. 



Solid waste:  Any waste stream (solid, liquid or containerized gas) that meets the 



definition of solid waste under RCRA as defined in 40 CFR § 261.2. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of the field team roles and responsibilities for 



management of IDW generated while conducting the 2014 field activities.  This list is not 



intended to be a comprehensive list as additional personnel may be involved.  Project 



team member information shall be included in project-specific plans (e.g., work plan, 



field sampling plan, quality assurance plan, etc.), and field personnel shall always consult 



the appropriate documents to determine project-specific roles and responsibilities.  In 



addition, one person may serve in more than one role on any given project. 



RDRA Project Manager:  Responsible to ensure that all field team members are 



properly trained per their responsibilities associated with IDW and that appropriate 



equipment and facilities are available for appropriate IDW management. 



Field Team Leader (FTL):  Implements the field program and supervises all field team 



members in the appropriate management of IDW.  Ensures that only properly trained 



personnel are managing IDW on the site. 



Environmental, Health and Safety (EHS) Officer:  Assists the Field Team Leader in 



the supervision of all IDW management on site.  The EHS officer shall be responsible for 



all IDW identification and characterization, on site disposal, off site shipment and 



disposal, waste accumulation, emergency response and contingency planning, IDW 



training, and IDW reporting and recordkeeping.   
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Project Team Members:  Ensure that they are properly trained prior to any IDW 



management as well as follow the appropriate IDW procedures and training. 



4.0  REGULATORY BASIS AND GUIDANCE 



IDW encountered, generated, or managed during the 2014 field activities may contain 



hazardous substances as defined by CERCLA.  Some IDW may be hazardous wastes 



under RCRA while others may be regulated under other federal laws such as TSCA.  



These regulatory requirements may be applicable or relevant and appropriate 



requirements (ARARs) which impact how the IDW is managed.  Note that hazardous 



wastes under RCRA and/or wastes regulated under TSCA are not expected to be 



encountered, generated, or managed as part of the 2014 field activities.  However, waste 



determinations will be performed and documented on all waste streams.  



4.1  EPA GUIDANCE ON IDW MANAGEMENT 



The management of IDW generated during the 2014 field activities shall be in 



accordance with EPA Guidance “Management of Investigation-Derived Wastes During 



Site Inspections”, May 1991 (EPA, 1991).  This guidance is based upon EPA’s strategy 



for managing IDW based upon the following concepts: 



 The National Contingency Plan (NCP) directive that CERCLA site 



investigations (SI) comply with applicable or relevant and appropriate 



requirements (ARARs) to the extent practicable. 



 The Area of Contamination (AOC) unit concept. 



The specific elements of EPA’s guidance for IDW management are as follows: 



 Characterizing IDW through the use of existing information (manifests, 



MSDSs, previous test results, knowledge of the waste generation process, and 



other relevant records) and best professional judgement. 
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 Delineating an AOC unit for leaving RCRA hazardous soil cuttings within the 



unit. 



 Containerizing and disposing of RCRA hazardous groundwater, 



decontamination fluids, PPE, and disposable equipment at RCRA Subtitle C 



facilities.  



 Leaving on-site RCRA nonhazardous soil cuttings, groundwater, and 



decontamination fluids preferably without containerization and testing. 



In general, EPA does not recommend removal of wastes from sites, in particular, from 



those sites where IDW do not pose any immediate threat to human health or the 



environment.  Actions taken during the 2014 field activities with respect to IDW, that 



leave conditions essentially unchanged, should not require a detailed analysis of ARARs 



or assurance that conditions at the site will comply with the ARARs.  At the same time, 



field personnel conducting the 2014 field activities should ensure that their handling of 



IDW does not create additional hazards at the site. 



In brief, compliance with the NCP can generally be assured by: 



1) Identifying contaminants, if any, present in the IDW based upon existing information 



and best professional judgement; testing is not required in most circumstances. 



2) Determining ARARs and the extent to which it is practicable to comply with them. 



3) Delineating an AOC unit based upon existing information and visual observation if 



soil cuttings are RCRA hazardous. 



4) Burying RCRA hazardous soil cuttings within the AOC unit, so long as no increased 



hazard to human health and the environment will be created.  Containerization and 



testing are not required. 
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5) Containerizing RCRA hazardous groundwater and other RCRA hazardous IDW such 



as PPE, disposable sampling equipment, and decontamination fluids for off-site 



disposal. 



4.2  HAZARDOUS WASTE REGULATION 



The RCRA hazardous waste regulations are clearly ARARs for hazardous IDW 



generated and managed during the 2014 field activities.  However, with the application of 



EPA IDW guidance, RCRA requirements apply to management of IDW in the following 



manner: 



 If RCRA hazardous IDW is stored or disposed off-site, then comply with all 



RCRA (and other ARAR) requirements. 



 If RCRA hazardous IDW is stored on-site, then comply with RCRA (and other 



ARAR) requirements to the extent practicable. 



For the 2014 field activities, the following general guidance is expected to be practicable 



and therefore followed, recognizing that each situation will be evaluated against EPA 



IDW guidance (EPA, 1991) as well as RCRA hazardous waste requirements and other 



ARARs: 



 IDW may be assumed not to be a “listed” hazardous waste under RCRA 40 



CFR 261 Subpart D, unless available information about the site suggests 



otherwise.   



 IDW characterization to determine if the IDW exhibits RCRA hazardous waste 



characteristics do not typically require testing if the characterization can be 



made by “applying knowledge of the hazardous characteristics in light of the 



materials or processes used” or by historical testing consistent with 40 CFR § 



262.11(c). 
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 Compliance with the RCRA hazardous waste generator requirements of 40 CFR 



Part 262 for all RCRA hazardous IDW generated and/or managed (with 



exception of soil cuttings managed in accordance with the EPA IDW guidance).  



It is presumed that the RCRA hazardous IDW generated will fall within the 



large quantity generator (LQG) requirements.  



 Land disposal does not occur (and thus the Land Disposal Restrictions [LDR] of 



40 CFR Part 268 are not applicable) when IDW soil cutting wastes are: 



 Moved, stored or left in place within a single AOC unit; 



 Capped in place; 



 Treated in situ (without moving the IDW to another AOC unit for 
treatment); or  



 Processed within the AOC unit to improve structural stability (without 
placing the IDW into another AOC unit for processing). 



 



 Conversely, land disposal does occur (and the LDR of 40 CFR Part 268 are 



applicable) when IDW soil cutting wastes are: 



 Moved from one AOC unit to another AOC unit for disposal; 



 Moved outside an AOC unit for treatment or storage and returned to 
the same AOC unit for disposal; 



 Excavated from an AOC unit and placed in a container, tank, surface 
impoundment, etc. and then re-deposited back into the same AOC. 



 



5.0  DESCRIPTION OF ANTICIPATED IDW MANAGEMENT 



The following subsections provide a description of the anticipated IDW to be 



encountered, generated, and/or managed at the FMC Plant Operable Unit during the 2014 



field activities and the anticipated management of each.  It should be noted that this 



information is provided for planning purposes, and will be evaluated and may need to be 



revised based upon actual experience and waste determinations while on site. 
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5.1  SOIL AND SOIL CUTTINGS 



During the 2014 field activities, numerous test pits, trenches, and borings will be 



performed within the Western Undeveloped Area (WUA) of the FMC Plant Operable 



Unit to gain access to appropriate depths for soil sampling and to provide a source of 



clean soil for the test gamma cap.  The WUA was determined during the SRI to be un-



impacted, therefore, soils from this area will be managed as clean soils.  There will also 



be extraction wells and sampling wells installed at the northeast corner of the FMC Plant 



OU.  In addition to native soils, fill materials including slag and phosphate ore are 



expected to be encountered.  Past analyses of these fill materials have determined that 



these fill materials do not demonstrate any characteristics of a hazardous waste, and 



therefore would not be hazardous.   



Therefore, all soil and soil cuttings managed during the 2014 field activities will be 



managed as follows unless field observations are different than expected:   



 Leaving on-site RCRA nonhazardous soil cuttings within the AOC where they 



are generated.  Typically, this will involve placing soil cuttings back into the 



same investigation pit, trench, or bore hole (except finished wells) and in the 



same order from which the material was removed, to the extent practicable.  For 



example, and effort will be made to segregate fill materials from native soils as 



soil cuttings are removed from a pit, trench, or bore hole.  For finished wells, 



the soil cuttings will be spread out at the surface near the bore hole.  The 



placement of the soil cuttings back into the pit, trench or bore hole will typically 



involve placement of the native soils back first, followed by the fill materials.  



This should ensure that there are not additional hazards created at the site and 



that site conditions remain essentially unchanged.  



5.2  WELL DEVELOPMENT AND PURGE FLUIDS 



During the 2014 field activities, groundwater extraction wells and piezometers are 



anticipated to be installed in the northeast area of the FMC Plant Site. Fluids will be 
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generated during the development of the wells and piezometers and purge water will be 



generated during the planned pump testing of the extraction wells. During the over 20 



years of groundwater monitoring at the FMC OU, including sampling from 



approximately 125 monitoring wells at the FMC OU, over 4,500 samples and over 



50,000 individual analytical results, no groundwater sample result has ever exceeded the 



threshold values for RCRA characteristic waste, and therefore, based upon process 



knowledge and consistent with the requirements of 40 CFR §262.11, the liquid IDW 



generated during the development of the wells and piezometers and the pump testing 



would not be hazardous.   



Well development and purge fluids (liquid IDW) generated during the field activities will 



be managed as follows unless field observations are different than expected: 



 Liquid IDW will be characterized based on analysis of development fluids from 



each extraction well and piezometer which will be separately containerized in a 



portable container(s) as generated, and held pending waste determination. 



 As a confirmation of the extensive existing groundwater data set described 



above, a sample of well development fluids from each new well and piezometer 



will be collected and analyzed for pH and the eight RCRA metals. 



 Liquid IDW that is determined to be nonhazardous will be transferred from the 



portable container(s) to a water truck(s) and utilized for dust control on-site. 



 Subsequently generated liquid IDW (e.g., well purge [aquifer pump test] fluids) 



will be characterized through the use of existing information (extensive existing 



data set described above, well development fluid characterization described 



above, knowledge of the contaminants present, and other relevant records) and 



best professional judgment as consistent with the requirements of 40 CFR 



§262.11.  This characterization will be documented and maintained as part of 



the solid/hazardous waste determination records. 
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 Subsequently generated liquid IDW that are determined to be nonhazardous will 



be loaded directly from the well pump (or booster pump if needed) directly into 



water trucks for dust control on the site.  For dust control, the approximately 1.5 



million gallons of water that will be pumped over an approximately one week 



period during the aquifer testing would represent a total of about 0.014 inches 



(or about 0.003 inches per day) of water spread over about a 340 acre area of 



the plant site (site-wide roadways and areas within RA-A). 



 Any well which produces liquid IDW that is determined to be hazardous will be 



managed per the procedures presented in Section 6.0 below and disposed in an 



off-site RCRA facility. 



5.3  SPENT SAMPLING-RELATED EQUIPMENT 



During the 2014 field activities, spent sampling-related equipment may be generated.  



This may include (but not limited to) plastic sheeting/tarps, rope, bailers, sampling 



equipment, spent PPE, sample bottles, used containers, packaging materials, and other 



consumables.  The spent sampling-related equipment is expected to be nonhazardous, 



based upon historical and SRI data collected.   



While the spent sampling-related equipment will be evaluated on a case-by-case basis, 



the general approach to be followed for spent sampling-related equipment IDW will 



follow the EPA guidance for IDW (EPA, 1991) which includes: 



 Containerizing the spent sampling-related equipment at the point of generation.   



 Characterizing the spent sampling-related equipment IDW through the use of 



existing information (previous test results, previous waste characterization, 



knowledge of the contaminants present, and other relevant records) and best 



professional judgement.  This characterization will be documented and 



maintained as part of the solid/hazardous waste determination records. 
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 Those spent sampling-related equipment IDW that are determined to be 



nonhazardous will be disposed along with other Site non-hazardous solid waste. 



 Those spent sampling-related equipment IDW that are determined to be 



hazardous (although not expected) will be managed per the procedures 



presented in Section 6.0 below and disposed in an off-site RCRA facility. 



5.4  DECONTAMINATION FLUIDS AND SOLIDS 



5.4.1 Decontamination Fluids and Solids Associated with Drilling, Digging, and/or 



Trenching 



During the 2014 field activities, decontamination fluids and solids will be generated.  



Typically, these will be generated at a common decon area, although there may be more 



than one decon area.  Typically, the decontamination IDW will include (but not limited 



to) washwater from equipment, cleaning agents, cleaning utensils, and spent PPE (along 



with associated contaminants).  Although this decontamination IDW is expected to be 



nonhazardous, waste determinations will be performed on each waste stream.   



5.4.2 Decontamination Fluids and Solids Waste Management 



While the decontamination IDW will be evaluated on a case-by-case basis, the general 



approach to be followed for decontamination IDW will follow the EPA guidance for 



IDW (EPA, 1991) which includes: 



 Containment of decontamination fluids (typically washwater) as generated.  The 



washwater will be segregated from solids to the extent practicable (i.e., solids 



will be allowed to settle out of the washwater on the decontamination 



containment pad).  Washwater will then be containerized to await waste 



determination.  Solids will also be containerized in a separate container to await 



waste determination. 
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 Other decontamination solids such as cleaning utensils and PPE will also be 



containerized to await waste determination.   



 Characterizing the decontamination IDW through the use of existing 



information (previous test results, previous waste characterization, knowledge 



of the contaminants present, and other relevant records) and best professional 



judgement.  This characterization will be documented and maintained as part of 



the solid/hazardous waste determination records. 



 The decontamination solids IDW that are determined to be nonhazardous will 



be disposed in on-site. 



 The decontamination liquids IDW that are determined to be nonhazardous will 



be disposed as a nonhazardous solid waste, preferably on-site. 



 The decontamination IDW (either liquid or solid) that are determined to be 



hazardous will be managed per the procedures presented in Section 6.0 below 



and disposed in an off-site RCRA facility. 



6.0  PROCEDURES FOR HAZARDOUS IDW MANAGEMENT 



Although hazardous IDW is not expected to be generated, the following procedures apply 



to all IDW that have been determined to be hazardous except for soil cuttings IDW that 



remain with the AOC unit. 



6.1  INTRODUCTION 



Once an IDW has been determined to be hazardous, the federal RCRA Subtitle C waste 



management requirements apply to that waste.  The scope of this procedure covers the 



requirements for large quantity generators of hazardous IDW which manage the 



hazardous IDW on site such that RCRA permitting is not required.  
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6.2  DETERMINE LAND DISPOSAL RESTRICTIONS 



The 1984 amendments to the RCRA law included a prohibition of land disposal of 



certain hazardous wastes without first meeting some treatment standards.  For the most 



part, all listed and characteristic hazardous wastes must be treated according to the 



treatment levels and technologies outlined in 40 CFR Part 268 to reduce the toxicity 



and/or mobility of hazardous constituents prior to being disposed of on the land, i.e., 



landfilled.  Therefore, a generator must determine if the waste is a "restricted waste" 



under the land ban rules, and if so, off site treatment and disposal is limited.  Note that 



these rules apply only to wastes destined for land disposal which is defined as:  



placement in or on the land including a landfill, surface impoundment, waste pile, 



injection well, land treatment facility, salt dome formation, salt bed formation, 



underground mine or cave, or concrete vault or bunker.  Wastes which are shipped off 



site for disposal other than land disposal are not regulated under the land disposal 



restriction regulations of 40 CFR Part 268.     



Generators of hazardous wastes must determine if the waste is restricted from land 



disposal under 40 CFR Part 268.  The following reporting and recordkeeping 



requirements apply. 



 If a generator determines that he is managing a restricted waste and the waste 



does not meet the applicable treatment standards, with each shipment of 



waste, the generator must notify the treatment or storage facility in writing of 



the appropriate treatment standards; 



 If the generator determines that he is managing a restricted waste and the 



waste can be disposed without further treatment, with each shipment of waste, 



the generator must submit to the treatment, storage or disposal facility a notice 



and certification stating that the waste meets the applicable treatment 



standards; 



 If the generator determines that he is managing a waste subject to an 



exemption from a prohibition on the type of land disposal method utilized for 
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the waste, with each shipment of waste, the generator must submit to the 



receiving facility a notice stating that the waste is not prohibited from land 



disposal; 



 If the generator is managing prohibited waste in tanks, containers, or 



containment buildings regulated under 40 CFR 262.34, and is treating such 



waste in such tanks, containers, or containment buildings to meet applicable 



treatment standards, the generator must develop a waste analysis plan which 



describes the procedures the generator will carry out to comply with the 



treatment standards; and 



 If the generator determines whether the waste is restricted based solely on his 



knowledge of the waste, all supporting data used to make this determination 



must be retained on-site in the generator's files. 



 



The generator must retain on-site a copy of all notices, certifications, demonstrations, 



waste analysis data, and other documentation produced pursuant to these requirements 



for at least three years from the date the waste was last shipped from the site.  It should 



also be noted that it is prohibited to dilute a hazardous waste in order to circumvent the 



land disposal prohibitions (40 CFR 268.3).  Once a waste is determined to be a "restricted 



waste", an appropriate Treatment, Storage, and Disposal Facility (TSDF) can be selected 



to properly treat and dispose of the waste. 



6.3  ON-SITE ACCUMULATION 



As discussed in Section 5.0 above for each IDW generated, a large quantity generator 



(LQG) must make the appropriate hazardous waste determination per 40 CFR Part 



262.11.  If the IDW is determined to be hazardous, then the IDW will typically be stored 



on-site prior to shipment off-site for disposal.  The following requirements apply to all 



hazardous IDW being stored on-site prior to shipment. 
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6.3.1  EPA Identification Number (40 CFR Part 262.12) 
 
Any facility which is a LQG of hazardous wastes must not treat, store, dispose, transport 



or offer for transportation any hazardous waste without first obtaining a EPA 



identification number from EPA (or the authorized state).  Hazardous wastes cannot be 



offered to transporters or to treatment, storage or disposal facilities that have not received 



a EPA identification number.  The FMC Plant Operable Unit has an EPA ID number of 



IDD070929518 which will be used on all manifests for shipments of hazardous IDW for 



off-site disposal. 



6.3.2  On-Site Hazardous Waste Accumulation (Storage) (40 CFR 262.34(d)) 
 
Two types of accumulation areas for hazardous waste are permissible for a LQG without 



RCRA interim status or a Part B permit.  These are the "90-day storage area" and the 



"satellite accumulation station" (SAS).  The SAS requirements are discussed below.  



With regards to a "90-day storage area", a LQG may store hazardous wastes on-site for 



up to 90 days or less in a storage area, provided that the following conditions are met: 



 If the waste is placed in containers, the requirements of 40 CFR Part 265 



Subpart I (container requirements) are met.  See below for container 



requirements; 



 If the waste is placed in tanks, the requirements of 40 CFR 265 Subpart J 



(tank requirements) are met.  See below for the tank requirements. 



 At closure, the generator closes the storage area per the requirements of 40 



CFR 265.111 and 40 CFR 265.114; 



 The date which the hazardous waste is placed in the storage area is clearly 



marked on the container, and the container is clearly marked as "Hazardous 



Waste"; 



 The facility complies with 40 CFR Part 265 Subpart C, Preparedness and 



Prevention (See Section 6.3.3 below); 



 The facility complies with 40 CFR Part 265 Subpart D, Contingency Plan and 



Emergency Procedures (See Section 6.3.4); 
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 The facility complies with 40 CFR Part 265.16 training requirements (See 



Section 6.6 below); 



 Any hazardous wastes which are stored longer than 90 days must first be 



granted an extension by EPA (or authorized state). 



 
90-Day Storage Area Container Requirements (40 CFR Part 265 Subpart I) 
 
Hazardous waste stored in containers must meet the following requirements: 



 Containers must be in good condition, free of leaks; 



 Hazardous wastes must be compatible with container (or liner) material; 



 Containers must always be kept closed except to add or remove wastes; 



 Containers must be handled in a manner to avoid ruptures; 



 The storage area must be inspected at least weekly to check for container 
deterioration; and 



 Incompatible wastes must be stored separately with separate secondary 
containment. 



 



Incompatible wastes are wastes that are unsuitable for co-mingling because the co-



mingling could result in any of the following:   



 Extreme heat or pressure generation; 



 Fire; 



 Explosion or violent reaction;  



 Formation of substances that have the potential to react violently;  



 Formation of toxic dusts, mists, fumes, gases, or other chemicals; and/or  



 Volatization of ignitable or toxic chemicals due to heat generation.   



 



90-Day Storage Area Tank Requirements (40 CFR Subpart J) 
 
LQGs that accumulate or store hazardous wastes in tanks or tank systems must meet the 



following requirements: 
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 For tanks existing prior to July 14, 1986, an assessment of tank must be 



performed and certified by an independent, qualified, licensed engineer.  The 



written certification must be kept on file at the facility (40 CFR 265.191); 



 New tank systems (those built after July 14, 1986) must meet tank technical 



standards and have been certified by an independent, qualified, licensed 



engineer.  The written certification must be kept on file at the facility (40 CFR 



265.192); 



 New tank systems must have adequate secondary containment and leak 



detection systems.  Existing tanks must be upgraded to meet these standards 



by the time the tank is 15 years of age (40 CFR 265.193); 



 Tanks must be operated to prevent system failure, overflow and spills.  Tanks 



must be operated with sufficient freeboard to prevent overtopping (40 CFR 



265.194); 



 Inspect the tanks at least once each operating day for the following: 



  - Discharge control equipment; 



  - Monitoring equipment and controls;  



  - Tank level; and 



  - Evidence of leaks or spills. (40 CFR 265.195) 



 Inspect the tanks at least weekly for corrosion, erosion or leaks; 



 The tank must meet the closure and post-closure care provisions of 40 



CFR 265.197; and 



 Store incompatible wastes separately (40 CFR 265.199). 



 



Satellite Accumulation Station (SAS) Requirements (40 CFR 262.34(c)) 
 
A SAS is a container placed at or near the point of waste generation for the purpose of 



collecting the waste as it is being generated.  For example, a container may be placed in 



the quality control laboratory for collection of hazardous wastes generated in the 
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laboratory.  This SAS may collect up to 55 gallons of hazardous waste or 1 quart of acute 



hazardous waste.  The SAS does not need to meet the requirements of a storage area, 



provided the following conditions are met: 



 The amount of hazardous waste accumulated at the SAS does not exceed 55 



gallons (or 1 quart of acute hazardous waste); 



 The SAS is located at or near the point of generation where the waste is 



initially accumulated and is under the control of the operator of the process 



generating the waste; 



 The container used is in good condition, is compatible with the wastes being 



accumulated, and is kept closed except to add or remove wastes; 



 The container is marked with the words "Hazardous Waste" or other words to 



identify the contents; and 



 Once the 55-gallon limit is reached, the date is marked on the container and 



the container is moved from the SAS within three days to a proper location.  



For example, the wastes must either be moved to the storage area or be picked 



up by a waste transporter and moved off-site. 



 
6.3.3  Preparedness and Prevention (40 CFR Part 265 Subpart C) 
 
The following preparedness and prevention steps must be taken concerning the hazardous 



waste storage area: 



 The storage area must be operated and maintained to minimize the possibility 



of fire, explosions or releases of hazardous waste; 



 The facility must have appropriate communication systems, fire-fighting 



equipment, spill control equipment and decontamination equipment; 



 All emergency response systems and equipment must be tested monthly with 



documentation and maintained to assure proper operation; 



 Persons handling hazardous wastes must have immediate access to alarms 



and/or communication systems; 
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 The storage area shall have adequate aisle space for emergency response 



activities; and 



 The facility must attempt to make arrangements with the local police, fire 



departments, emergency response teams, and local hospitals to assure 



readiness for potential emergencies associated with the storage area. 



 



6.3.4  Contingency Plan and Emergency Procedures (40 CFR Subpart D) 
 
A LQG that accumulates or stores hazardous waste on site in a 90-day storage area must 



develop and keep current a contingency plan for the facility.  The purpose of the 



contingency plan is to provide an organized plan of action and delegation of 



responsibilities and authority to specific facility personnel to respond to emergency 



situations that may require both the facility and/or outside resources.  The contingency 



plan is designed to minimize hazards to humans or the environment from fires, explosion 



or any unplanned sudden or non-sudden release of hazardous waste/hazardous waste 



constituent to air, soil or surface water in compliance with the requirements of 40 CFR 



265 Subpart D.  MWH will maintain a Contingency Plan on the site if hazardous IDW 



are accumulated on-site. 



The key components of the contingency plan include the following (40 CFR 265.52): 



 A description of the emergency response organization, including designation 



of the Emergency Coordinator and alternates; 



 Response procedures; 



 Emergency notification; 



 Arrangements with local authorities; 



 List of names, addresses and phone numbers of designated emergency 



personnel and alternates; 



 List of emergency response communication equipment and locations; 



 Evacuation procedures, routes and alternates; and 
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 Procedures for amending the plan. 



 
Copies of the plan must be sent to (40 CFR 265.53): 



 The FMC Project Manager;  



 Power County Sheriff’s department; 



 Pocatello fire department; and 



 Other agencies as deemed appropriate. 



 



The emergency coordinator (EC) is the key person facilitating emergency preparedness 



and response.  The EC or designated alternate shall be on-site or on-call at all times.  The 



EC and alternates must be trained and thoroughly familiar with the contingency plan, 



emergency response activities and operation of the facility.  The EC must know the 



locations and characteristics of all waste generated, location of all records within the 



facility and the facility layout.  The EC must have the authority to commit the resources 



needed to carry out the spill response plan.  Any person or department who first discovers 



any spill of a hazardous waste/material is responsible for notifying the spill 



response/emergency response coordinator.  The EC for the 2014 field activities will be 



the EHS Officer with the Field Team Leader and the RDRA Project Manager as 



alternates. 



The contingency plan should be reviewed and immediately amended when: 



 Changes in applicable regulations occur; 



 The plan fails in an emergency; 



 Changes are made to emergency procedures; 



 Changes occur in emergency personnel list; or 



 Changes occur in emergency equipment list. 
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6.4  PRE-TRANSPORTATION REQUIREMENTS 



Prior to transporting hazardous wastes or offering hazardous wastes for transportation 



off-site, the generator must comply with the following: 



 Package the hazardous wastes in DOT-approved containers per 49 CFR Parts 



173, 178 and 179.  DOT-approved containers (such as drums) are usually 



marked as being DOT-approved); 



 Label the hazardous wastes according to DOT labeling requirements per 49 



CFR Part 172; 



 Mark each container (of 110 gallons or less) used in transportation with the 



following: 



HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal.  If 



found, contact the nearest police or public safety authority or the EPA. 



  - Generator's Name and Address 



  - Manifest Document Number 



 Ensure that the initial transporter placards the transport vehicle with the 



appropriate placard in accordance with 49 CFR Part 172 Subpart F. 



6.5  MANIFESTING OFF-SITE SHIPMENTS OF HAZARDOUS IDW 



Any generator which transports or offers for transportation hazardous waste for off-site 



treatment, storage or disposal must prepare a manifest according to manifest instructions 



for each shipment of similar hazardous wastes.  The manifest must be carefully filled out 



with each shipment.  Take care to follow the instructions and use the terms as listed in the 



instructions.  A generator must designate on the manifest one facility (designated facility) 



which is permitted to handle the waste described on the manifest (40 CFR 262.20).   



The generator must determine if the state to which the wastes are destined (consignment 



state) requires use of its own manifest.  If so, then the consignment state's manifest must 



be used.  If the consignment state does not require use of its manifest, and the state in 
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which the waste shipment originates (generator state) does, then the manifest from the 



generator state must be used.  If both states have manifests, use the consignment state 



manifest, making sure that there are sufficient copies to meet the generator state 



distribution requirements.  If neither state requires use of its manifest, then any uniform 



hazardous waste manifest may be used (40 CFR 262.21). 



The manifest must contain at least enough copies such that the generator gets two copies, 



the transporter gets one copy and the designated facility gets one copy.  Some states 



require additional copies to be sent to the state.  At the time of shipment, the generator 



must keep one copy (the generator copy) of the completed, signed manifest and give the 



remaining copies to the transporter.  Each copy must have the signature of the generator 



and the transporter at the time of shipment.  The original manifest shall be returned to the 



generator once the shipment reaches the designated facility and the manifest is signed by 



the designated facility (40 CFR 262.21). 



If the original, signed manifest is not received by the generator within a certain number 



of days, action by the generator is required.  These requirements are discussed in the 



following sections: 



 If, after 35 days from the date of shipment, the original manifest copy is not 



yet received by the LQG, the LQG must contact the transporter and/or the 



designated disposal facility to determine the status of the hazardous waste (40 



CFR 262.42(a)(1)).   



 If after 45 days from the date of shipment, the original manifest copy is not 



yet received by the LQG, the LQG must submit an exception report to the 



U.S. EPA (or authorized state).  The exception report must include a copy of 



the manifest along with an explanation of efforts to locate the hazardous 



wastes and the result of these efforts (40 CFR 262.42(a)(2)). 
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6.6  PERSONNEL TRAINING 



Any person, and their immediate supervisor(s), involved in waste management at a LQG 



facility which stores hazardous waste in a 90-day storage area must undergo initial and 



annual training for hazardous waste management (40 CFR 262.34(a)(4) and 40 CFR 



265.16).  Facility personnel are required to successfully complete a program of classroom 



instruction or on-the-job training that teaches them to perform hazardous waste 



management duties relevant to their jobs.  The program must be directed by a person 



trained in hazardous waste management procedures.   



The training must be designed to enable personnel to effectively respond to emergencies 



by becoming familiar with emergency procedures, emergency equipment and emergency 



systems, including the following; 



 Procedures for using, inspecting, repairing and replacing facility emergency 
and monitoring equipment; 



 Communications or alarm systems; 



 Response to fires or explosions; and 



 Off-site communication. 



 
Employee training is to be held at regular intervals.  Emergency planning information, 



e.g., the Contingency Plan, also should be provided to state and local emergency 



response agencies at regular intervals (40 CFR 265.37 and 265.53).  Employees required 



to receive the training cannot work unsupervised until they have completed the training 



requirements (either classroom or on-the-job training).  In addition, facility personnel 



must take part in an annual review of the initial training. 



The following records must be maintained at the facility for employees affected by this 



training: 



 Job title for each position and name of employee filling each job; 



 Job descriptions for each position related to hazardous waste management; 
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 Written description of type and amount of initial and continuing training that 



will be given to each person filling the various job positions; and 



 Documentation that necessary training has been given and completed by each 



affected personnel. 



 
Training records are required to be kept on current personnel until closure of the facility.  



For former employees, training records must be kept for at least three years from the date 



the employee last worked at the facility and may be transferred if the employee stays 



within the same company (40 CFR 265.16(e).  



6.7  REPORTING AND RECORDKEEPING 



The following reports are required of a LQG: 



 Manifest exception reports as discussed in Section 6.5 above. 



 A LQG must submit a Biennial Report to the EPA (or authorized state) every 



even numbered year by March 1, e.g., March 1, 2008 for the 2007 reporting 



year.  The Biennial Report is to be submitted on EPA form 8700-13A.  



 



The following records are required to be kept for a minimum of three years by the LQG: 



 The signed original manifests; 



 Biennial reports; 



 Exception reports; 



 All records pertaining to hazardous waste determinations; and 



 Land disposal determination records, notification and certification records. 



7.0  REFERENCES 
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1.0  INTRODUCTION 



This standard operating procedure (SOP) provides a description of the principles and 



applicability of standard soil boring drilling procedures used during field investigations.  



Soil borings are typically installed to collect soil samples for chemical or geotechnical 



purposes, to collect subsurface stratigraphic information, and to install vadose zone or 



groundwater monitoring wells.  For the purpose of this investigation, soil borings will be 



used to collect soil samples and for geological logging of the soil.    



This SOP focuses on methods and equipment that will be used at the FMC facility for 



this investigation.  It is not intended to provide an all-inclusive discussion of soil boring 



drilling methods.  It is anticipated that soil borings will not be completed below the 



shallow groundwater aquifer.  The methods discussed include hollow-stem auger, hand-



auger, air percussion hammer and air rotary. All drilling locations at FMC shall be 



cleared by FMC and any drilling locations off FMC shall be cleared by Idaho Dig Line as 



described in SOP-1.   



In addition to the minimum requirements outlined in this SOP, all Site contractors must 



comply with the FMC Site-Wide Health and Safety Plan (SWHASP) and develop their 



own action-specific Health and Safety Plan (HASP).  The Contractor’s action-specific 



HASP must incorporate the general requirements specified in the SWHASP and provide 



specific health and safety requirements that are pertinent to the anticipated activities 



during Contractor actions.  Note that the SWHASP Section 3.2.8 requires that an 



excavation permit (see Appendix C of the SWHASP) be completed prior to any 



excavation, digging, or drilling to a depth greater than 18 inches. 



2.0  DEFINITIONS 



Air Percussion Hammer:  Dual walled steel pipe is driven into the ground by using a 



diesel piston drive head.  Soil within the drill pipe is evacuated up through the center of 



the drill steel with compressed air.  Split-spoon soil samplers can be driven with a 



hammer inside the drill steel. 
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Cuttings:  Formation particles removed from a borehole during the drilling process. 



Drilling Fluids or Muds:  A water-based or air-based fluid used in the soil boring 



operation to remove cuttings from the borehole, to clean and cool the bit, to reduce 



friction between the drill string and the sides of the borehole, and to seal and stabilize the 



borehole. 



Flight:  An individual auger section, typically 5 feet in length. 



Hand Auger:  A hand auger is typically a 2-inch diameter hollow shaft with a handle 



used to turn the hand auger.  Soil is retrieved from the boring by extracting the hand 



auger.  



 Heaving Formation:  Unconsolidated, saturated substrate encountered during drilling 



where the hydrostatic pressure of the formation is greater than the borehole pressure 



causing the substrate to move up into the borehole. 



Hollow-stem Auger:  An auger flight is typically a hollow tubular steel center shaft 



around which is welded a continuous steel strip in the form of a helix.  A center bit is 



used inside the auger to prevent soil from entering the hollow-stem auger.  Split-spoon 



soil samplers can be advanced with the hollow-stem augers or driven with a hammer 



inside the hollow-stem augers. 



Split-Spoon Sampler:  A thick-walled, steel tube split lengthwise that is used to collect 



soil samples.  The split-spoon sampler is commonly lined with brass or stainless steel 



sample sleeves and is driven or pushed down the hole by the drill rig to collect samples. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-
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specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



RDRA Project Manager:  Selects site-specific drilling methods with input from other 



key project staff and FMC personnel.  Prepares technical provisions for drilling 



subcontracts. 



Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer:   



Implements the field program and supervises other field staff.  Prepares daily logs of field 



activities. 



Field Technician (or other designated personnel):  Assists the FTL and/or geologist, 



hydrogeologist, or engineer in the implementation of field tasks. 



4.0  DRILLING METHODS 



A field log shall be maintained during all drilling activities.  Drilling methods can be 



separated into two general types; techniques that do not use circulating fluids and 



techniques that use circulating fluids.  Soil samples will be collected for analytical data 



from composite samples and discrete samples as described in the Work Plan and Field 



Sampling Plan.  The following sections discuss the drilling methods that fall into each of 



these two general categories. 



4.1  DRILLING METHODS WITHOUT CIRCULATING AIR 



Hand Auger:  A hand auger typically cuts a 2-inch diameter and, depending on the 



geologic materials, up to 15-foot deep borehole, though typically the borehole is less than 



10 feet.  Generally, the borehole cannot be advanced below the water table because of 



collapse. 



Applications 



 Shallow (up to 15 feet deep) soil investigations 



 Pre-drilling for utilities and other subsurface objects 
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 Soil sampling for stratigraphic logging 



 Used in fine grained soil (clay and silt). 



Limitations 



 Limited to very shallow depths 



 Unable to penetrate dense or gravelly soil 



 Labor intensive. 



Hollow-Stem Augers: Hollow-stem augers are commonly used in unconsolidated 



materials up to 150 feet in depth.  A key advantage of hollow-stem auger drilling is that 



undisturbed soil samples can be collected through the augers, which act as a temporary 



outer casing during soil boring drilling.  



Hollow-stem augers consist of two parts: a tube with flights attached to the outside and 



connected to the lead auger, and a center rod and bit which prevents soil from entering 



the center of the auger.  The removable inner plug is the primary advantage of this 



drilling method.  Withdrawing the center bit while leaving the auger in place provides an 



open, cased hole into which soil samplers, down-hole drive hammers, instruments, 



casing, wire, pipe, or numerous other items can be inserted.  Replacing the center bit 



allows for continuation of the borehole. 



Hollow-stem augers are specified by the inside diameter of the hollow stem, not by the 



hole size it drills.  Hollow-stem augers are available in a variety of inside diameters, such 



as 2.5, 3.25, 3.375, 4.0, 4.25, 6.25, 6.625, 8.25, and 10.25 inches.  The most commonly 



used inside-diameter for soil borings is a 4.25-inch auger with an 8-inch outer diameter.  



The rotation of the augers causes the cuttings to move upward, which can be "smeared" 



along the borehole walls.  This smearing may effectively seal off the upper zones, 



thereby reducing the possibility of cross contamination of the upper zones to the deeper 



zones but increases the possibility of deep to shallow contamination.  Conversely, 



smearing of clays on the borehole walls may seal off aquifers to be monitored. 
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Applications 



 Suitable for soil investigations with soils ranging in consistency from clay to 



fine gravel 



 Allows good soil sampling with split-spoon samplers 



 Can serve as temporary casing 



 Can be used in stable formations to set surface casing. 



Limitations 



 Difficulty in preserving sample integrity in heaving formations 



 Formation invasion by water or drilling mud if used to control heaving 



 Possible cross contamination of aquifers where the annular space is not 



positively controlled by water, drilling mud or surface casing 



 Limited diameter of augers limits casing size 



 Smearing of clays may seal off aquifer to be monitored. 



4.2  DRILLING METHODS WITH CIRCULATING AIR 



Many drilling techniques use a circulating fluid, such as water, drilling mud, air, a 



combination of air and water, or even a surfactant to create foam, to aid in the removal of 



cuttings.  Circulating with air is the most common method, while using water, drilling 



mud or other techniques are generally used when air will not work. The air percussion 



hammer and air rotary utilizes compressed air through the drill pipe to bring the soil to 



the surface.  



Dual-Walled Percussion Drilling:  Dual-walled percussion drilling drives the drill pipes 



and does not rotate during drilling.  The two concentric drive pipes are driven into the 



ground with a diesel driven percussion hammer.  The hammer is similar to the 



mechanisms mounted on pile drivers.  The typical outside diameter of the outer drive 



pipe is 9 inches.  The typical inside diameter of the inner pipe, where well materials are 



normally inserted, is 4.25 inches.  The typical drive bit size is 10 inches in diameter.  



Larger drill bits and drill pipe are available. It is effective to depths up to about 250 feet.   
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The outer pipe effectively seals off the formation while drilling, reducing the chance of 



cross contamination.  Air is pumped between the annulus of the two pipes to the bit 



where it is deflected upward into the inner pipe.  Cuttings are transported to the surface 



through the inner pipe.   



 



Applications 



 Very rapid drilling through unconsolidated formations 



 Allows continuous sampling for lithologic logging in all types of formations 



 Representative samples can be obtained with minimal risk of contamination of 



sample and/or water bearing zone 



 Soil samples can be easily obtained for chemical analysis. 



Limitations 



 Air may modify chemical or biological conditions; recovery time is uncertain. 



 Not suitable for cobbles, boulders, or bedrock or consolidated formations 



Air Rotary: Air rotary drilling utilizes compressed air to drive a rotating hammer 



attached to the drill pipe. Air rotary drilling is commonly used for drilling in coarse 



grained unconsolidated materials and in bedrock up to 500 feet in depth. There are two 



type of air rotary drilling that are typically used.  The first is using dual-walled drill pipe 



and an air driven rotary hammer.  Cuttings are evacuated up through the inner pipe and 



discharged through a cyclone that is typically mounted on the drill rig. The second type 



of air rotary drilling is referred to as a conventional air rotary where a single drill pipe 



supplies compressed air to a rotating drill bit.  The soil is brought to the surface with 



compressed air between the drill pipe and the boring sidewall. Both methods can be used 



in unconsolidated and consolidated material but are recommended for coarse grained 



material including cobbles and boulders.  In loose formations where the soil boring can 



collapse, protective casing can be installed.  Split-spoon soil samplers can be driven with 



an automatic hammer or drop hammer inside the casing or open borehole after the drill 
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pipe and hammer have been removed. The typical outside diameter of the drill pipe is 3 - 



5 inches in diameter and the hammer is typically about 8 inches in diameter, although 



larger hammers are available.     



 



 



Applications 



 Drilling through coarse grained unconsolidated formations and consolidated 



formations 



 Drilling in coarse unconsolidated material including coarse gravel, cobbles, 



boulders. 



Limitations 



 Introduction of air into the formation may modify chemical or biological 



conditions 



 Not suitable for fine grained soil (clay and silt) 



4.3 BOREHOLE ABANDONMENT PROCEDURES 



A geologist, hydrogeologist, or engineer shall supervise the abandonment activities and 



shall record details in the field notebook and on page 1 of the Soil Boring Log Form.  



Soil borings shall be abandoned as described below. 



 For soil borings less than 10 feet below ground surface (bgs) or soil borings to native 



soil (approximately 10 to 20 feet bgs), the borehole will be abandoned with soil 



cuttings extracted from the soil boring, with the fill material being placed in the soil 



boring last. 



 For soil borings to the groundwater interface, the borehole will be abandoned with 



hydrated bentonite chips or a bentonite slurry to ground surface.  
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 The bentonite chips or bentonite slurry will be placed into the soil boring through the 



hollow-stem augers or drill pipe. 



 As the hollow-stem augers or drill pipe is extracted from the soil boring, source water 



is added to hydrate the bentonite chips. 



 After the bentonite has been hydrated and either the hollow-stem augers or drill pipe 



have been removed, the boring fill will be checked for settlement. If settlement occurs 



additional bentonite will be added to the soil boring until no settlement is observed. 



 The uppermost one to two feet of the abandoned soil boring shall consist of native 



material, concrete or asphalt to match the surrounding ground surface. 



 



4.4  BOREHOLE REFUSAL CRITERIA 



Certain types of subsurface conditions, (e.g., debris, boulders, coarse gravel layers, and 



bedrock), may halt the advancement of soil borings depending on the drilling method in 



use.  In such cases, the borehole shall be abandoned in accordance with the methods 



described in Section 4.3.  The new soil boring location may be subject to clearance 



requirements by FMC if on FMC property and by Idaho Dig Line if off site.  The drilling 



subcontractor has the final authority in determining when refusal has occurred. 



4.5  SITE CONDITIONS 



Site conditions can limit the drilling methods available for a particular program.  Site 



conditions to be considered include ease of access and applicable requirements, as well as 



surface and subsurface conditions.  Issues relating to site access by the drilling 



equipment, clearance of overhead obstacles including power lines, roof awnings, and 



overhead piping shall be considered in the selection of drilling methods and equipment.  



Surface Conditions:  Surface conditions can affect access to the site and the amount of 



available workspace (horizontal, vertical or overhead space).  These in turn can affect the 



selection of a particular method or type of drill rig.  Limited access and work space may 



require smaller or remotely powered drill rigs.  The site terrain is also an important factor 



in choosing the drilling method as it may prove to be expensive and difficult to mobilize 
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large and/or heavy equipment over rugged terrain.  For such sites, drill rigs (typically 



hollow-stem auger) are usually mounted on all-terrain equipment.   



In addition to access and workspace, the work environment shall also be considered.  



This includes both weather conditions and other site activities.  Extremely hot or cold 



climates may require use of special drilling equipment or methods.  Sites where explosive 



atmospheres are likely to exist may require special consideration.  All site activities shall 



be considered as they may impact the selection of the drilling method. 



Subsurface Conditions:  The subsurface stratigraphy of a site is a fundamental 



consideration when selecting a particular drilling method.  The drilling equipment 



selected shall be capable of effectively and economically penetrating the strata at the site 



to meet the project data quality objectives.  Particular stratigraphy which may pose 



problems for certain drilling methods include tight clayey soils, swelling clays, flowing 



sands, caliche, gravels, cobbles, lost circulation zones, and bedrock. 



4.6  WASTE GENERATION 



Drilling operations typically generate significant volumes of waste that must be handled, 



stored, and eventually disposed.  This is of particular concern when drilling into 



contaminated or hazardous subsurface environments.  The type and volume of wastes 



generated during drilling differs for different drilling methods.  For details on 



investigation-derived waste (IDW) refer to SOP-7, Investigation-Derived Waste 



Management. 



5.0 REFERENCES 



Driscoll, F.G., 1987, Groundwater and Wells: Second Edition, Johnson Division, St. 



Paul, Minnesota.  
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1.0  INTRODUCTION 



This standard operating procedure (SOP) is intended for use as a guide for soil logging 



procedures at sites requiring subsurface investigation.  The SOP employs the Unified Soil 



Classification System (USCS) and the ASTM Standard D 2488 - 90 Standard Practice for 



Description and Identification of Soils (Visual-Manual Procedure; ASTM, 1990). A 



thorough working knowledge of this SOP is critical for field personnel to standardize 



logging procedures and to enable subsequent correlation between borings at a site, 



allowing for accurate site characterization.  



The information described in this SOP is summarized on the USCS chart in Attachment 



A.  Laminated copies of this chart shall be available for all field personnel.  Other field 



references may also be used according to personal preference. However, such references 



shall be based on the USCS.   



2.0  DEFINITIONS 



Use of the USCS requires familiarity with the grain size ranges that define a particular 



type of soil, as well as several other physical characteristics.  The grain size definitions 



and physical characteristics upon which soil descriptions are based are presented below.  



2.1  GRAIN SIZES 



USCS grain sizes are based on U.S. standard sieve sizes, which are defined as follows:   



• Standard sieves with larger openings are named according to the size of the 



openings in the sieve mesh.  For example, a "No.3" sieve contains 3 openings 



per square inch.   



• Standard sieves with smaller openings are given numbered designations that 



indicate the number of openings per square inch.  For example, a "No. 4" sieve 



contains 4 openings per square inch.   
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The following grain size definitions are paraphrased from the ASTM Standard D 2488 - 



90.  Field personnel shall familiarize themselves with the grain size definitions and refer 



to the appropriate field guide for a visual reference.  



Boulders: Particles of rock that will not pass a 12-in. (300-millimeter [mm]) 



square opening. 



Cobbles: Particles of rock that will pass a 12-in. (300-mm) square opening and 



be retained on a 3-in. or 75 mm sieve. 



Gravel:  Particles of rock that will pass a 3-in (75-mm) sieve and be retained 



on a No. 4 (4.75-mm) sieve with the following subdivisions:   



Coarse Gravel: Passes a 3-in. (75-mm) sieve and is retained on a 



3/4-in. (19-mm) sieve 



Fine Gravel: Passes a 3/4-in. (19-mm) sieve and is retained on a 



No. 4 (0.19 in. or 4.75-mm) sieve 



Sand: Particles of rock that will pass a No. 4 (0.19 in. or 4.75-mm) sieve 



and be retained on a No. 200 (0.0029 in. or 75-micrometer [µm]) 



sieve with the following subdivisions: 



 Coarse Sand: Passes a No. 4 (0.19 in. or 4.75-mm) sieve and is 



retained on a No. 10 (0.079 in. or 2-mm) sieve 



Medium Sand: Passes a No. 10 (0.079 in. or 2-mm) sieve and is 



retained on a No. 40 (0.017 in. or 425-µm) sieve 



Fine Sand: Passes a No. 40 (0.017 in. or 425-µm) sieve and is 



retained on a No. 200 (0.0029 in. or 75-µm) sieve 
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Silt:  Soil passing a No. 200 (0.0029 in. or 75-µm) sieve that is non-plastic 



or very slightly plastic, and that exhibits little or no strength when  



air-dried.  Individual silt particles are not visible to the naked eye. 



Clay: Soil passing a No. 200 (0.0029 in. or 75-µm) sieve that can be made 



to exhibit plasticity within a range of moisture contents, and that 



exhibits considerable strength when air-dried.  Individual clay 



particles are not visible to the naked eye. 



2.2  PHYSICAL CHARACTERISTICS 



The physical characteristics described below are used in the USCS classification for  



fine-grained soils. Physical characteristics of coarse-grained soils and consolidated rock 



are presented in Section 4.2.  A brief definition of each physical characteristic is 



presented including a description and criteria.  However, with the exception of plasticity, 



the criteria for the field tests are generally too time-consuming to perform regularly in the 



field.  A determination of the type of fine-grained soil present in the sample can generally 



be made on the basis of plasticity, as described in Section 4.1.2.   



Dry Strength:  The Dry Strength is described as the ease with which a dry lump of soil 



crushes between the fingers. 



 
Description 



 
Criteria 



 
 



None: 
 
The dry specimen crumbles into powder with 
mere pressure of handling. 



 
Low: 



 
The dry specimen crumbles into powder with 
some finger pressure. 



 
Medium: 



 
The dry specimen breaks into pieces or 
crumbles with considerable finger pressure. 



 
High: 



 
The dry specimen cannot be broken with 
finger pressure.  Specimen will break into 
pieces between thumb and a hard surface. 
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Very High: 



 
The dry specimen cannot be broken between 
the thumb and a hard surface. 
 



 
 



Dilatancy Reaction: Dilatancy reaction is described at the speed with which water 



appears in a moist part of soil when shaken in the hand, and disappears while squeezing.  



 
Description  



 
Criteria 



 
 



None: 
 
No visible change in the specimen. 



 
Slow: 



 
Water appears slowly on the surface of the 
specimen during shaking and does not 
disappear or disappears slowly upon 
squeezing. 



 
Rapid: 



 
Water appears quickly on the surface of the 
specimen during shaking and disappears 
quickly upon squeezing. 
 



 



 



Toughness: Toughness is described as the strength of a soil, moistened near its plastic 



limit, when rolled into a 1/8-in. diameter thread.   



 
Description  



 
Criteria 



 
 



Low: 
 
Only slight pressure is required to roll the 
thread near the plastic limit.  The thread and 
the lump are weak and soft. 
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Medium: 



 
Medium pressure is required to roll the thread 
to near the plastic limit.  The thread and the 
lump have medium stiffness. 
 



High: 
 
 



Considerable pressure is required to roll the 
thread to near the plastic limit.  The thread and 
the lump have very high stiffness. 
 



 



Plasticity: Plasticity is described as the extent to which a soil may be rolled into a 1/8 in. 



thread, and re-rolled when drier than the plastic limit. 



 
Description  



 
Criteria 



 
 



Nonplastic: 
 
A 1/8-in. (3-mm) thread cannot be rolled at 
any water content. 
 



Low: The thread can barely be rolled and the lump 
cannot be formed when drier than the plastic 
limit. 
 



Medium: The thread is easy to roll and not much time is 
required to reach the plastic limit.  The thread 
cannot be rerolled after reaching the plastic 
limit.  The lump crumbles when drier than the 
plastic limit. 
 



High: It takes considerable time rolling and kneading 
to reach the plastic limit.  The thread can be 
rerolled several times after reaching the plastic 
limit.  The lump can be formed without 
crumbling when drier than the plastic limit. 
 



 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often additional 
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personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



RDRA Project Manager:  Defines objectives of fieldwork.  Prepares drilling and 



sampling plans with input from the Project Hydrogeologist/Field Team Leader.  Oversees 



and prepares subcontracts.   



RDRA Field Team Leader (FTL) and/or Project Hydrogeologist, Geologist, or 



Engineer:  Implements field program.  Records and reviews boring logs.  Supervises 



drilling subcontractor.  Prepares daily logs of field activities. 



4.0  SOIL LOGGING PROCEDURES 



The following aspects of a project shall be considered before sampling and soil logging 



commences.  This information is generally summarized in a project-specific work plan or 



field sampling plan, which shall be thoroughly reviewed by all field personnel prior to the 



initiation of work. 



• Purpose of the soil logging (e.g., initial investigation, subsequent 



investigation, remediation, etc); 



• Known or anticipated hydrogeologic setting including stratigraphy (i.e., 



consolidated/unconsolidated, depositional environment, presence of fill 



material, etc.), physical characteristics of the aquifer (porosity/permeability), 



type of aquifer (confined/unconfined), recharge/discharge conditions, aquifer 



thickness and groundwater/surface water interrelationships; 



• Drilling conditions 



• Previous soil boring or borehole geophysical logs (these should be carried to 



the field for reference) 



• Soil sampling and geotechnical testing program 
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• Characteristics of potential chemical release(s) (i.e., chemistry, density, 



viscosity, reactivity, and concentration, etc.) 



• Health and Safety requirements 



• Regulatory requirements 



The procedures used to determine the correct soil sample classification are described 



below.  



4.1  FIELD CLASSIFICATION OF SOILS 



The following soil classification procedures are based on the ASTM Standard D 2488 - 



00 for visual-manual identification of soils (ASTM, 2000).  When identifying soils, the 



proper USCS soil group name is given, followed by the group symbol.  For clarity, the 



group symbol shall be placed in parentheses after the written soil group name.  



Alternatively, a separate column may be designated for the group symbol. 



Soil identification using the visual-manual procedures is based on naming the portion of 



the soil sample that will pass a 3-in. (75-mm) sieve.  Therefore, before classifying a soil, 



any particles larger than 3 inches (cobbles and boulders) shall be removed, if possible.  



The percentage of cobbles and boulders shall be estimated and recorded. 



Using the remaining soil, the next step of the procedure is to estimate the percentages, by 



dry weight, of the gravel, sand, and fine fractions (particles passing a No. 200 sieve).   



The percentages shall be estimated to the closest 5 percent.  In general, the soil is  



fine-grained (e.g., silt or clay) if it contains 50 percent or more fines, and coarse-grained  



(e.g., sand or gravel) if it contains less than 50 percent fines.  If one of the components is 



present but estimated to be less than 5 percent, its presence is indicated by the term trace.  



For example, 'trace of fines' shall be added as additional information following the formal 



USCS soil description.   



Procedure for Identifying Coarse-Grained Soils:  If the sample has been determined to 



contain less than 50 percent fines, the soil may be classified as either gravel (if the 
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percentage of gravel is estimated to be more than the percentage of sand), or sand (if the 



percentage of gravel is estimated to be equal to or less than the percentage of sand). 



If the soil is predominantly sand or gravel but contains an estimated 15 percent or more of 



the other coarse-grained constituent, the words "with gravel" or "with sand" shall be 



added to the group name.  For example: "gravel with sand (GP)."  If the sample contains 



any cobbles or boulders, the words "with cobbles” or "with cobbles and boulders" shall be 



added to group name.  For example: "silty gravel with cobbles (GM)". 



5 Percent or Less Fines:  The soil is a 'clean gravel' or 'clean sand' if the percentage of 



fines is estimated to be 5 percent or less.  'Clean' is not a formal USCS name, but rather a 



general descriptor for implying little to no fines.  Clean sands and gravels are given the 



USCS designation as either well graded or poorly graded, as described below. 



The soil sample is well-graded gravel  (GW), or well-graded sand (SW), if it has a wide 



distribution of particle sizes and substantial amounts of the intermediate particle sizes.  



On the other hand, the soil sample is a poorly-graded gravel (GP) or poorly-graded sand 



(SP) if it consists predominantly of one grain size (uniformly graded), or has a 



distribution of sizes with some intermediate sizes obviously missing (gap- or  



skip-graded). 



NOTE:  When using the USCS, keep in mind the differences between grading and 



sorting.  The term grading is used to indicate the size class of particles contained in the 



sample, while sorting refers to the range of the particle sizes on either side of the average 



particle size.  For example, poorly-graded sand containing predominantly one grain size 



would be considered well-sorted, and vice-versa.  One notable exception to this general 



rule is a skip-graded (bi-modally distributed) sample: sand containing two distinct grain 



sizes would be considered both poorly-sorted and poorly-graded.  The USCS uses only 



the GRADING descriptor in soil naming, not the sorting descriptor. 



15 Percent Fines:  If the percentage of fines is estimated to be 15 percent or more, the 



soil may be classified as silty or clayey gravel or silty or clayey sand.  For example, a soil 



can be identified as clayey gravel  (GC) or clayey sand  (SC) if the fines are clayey, or as 
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silty gravel  (GM) or silty sand  (SM) if the fines are silty.  The coarse-grained descriptor 



"poorly-graded" or "well-graded" is not included in the soil name, but rather, shall be 



included as additional information following the formal USCS soil description. 



>5 Percent but <15 Percent Fines:  If the soil is estimated to contain greater than 



5 percent and less than 15 percent fines, the soil sample shall be designated with a dual 



identification using two group symbols.  The first group symbol shall correspond to the 



clean gravel or sand portion of the sample (i.e., GW, GP, SW, SP) and the second symbol 



shall correspond to the clayey/silty gravel or sand portion (i.e., GC, GM, SC, SM).   



The group name shall correspond to the first group symbol, and include the words 



"poorly-graded" or "well-graded", plus the words "with clay" or "with silt" to indicate the 



character of the fines.  For example, "poorly-graded gravel with silt" would have the 



symbol GM, and “poorly graded gravels or gravel-sand mixtures” would have the symbol 



GP. 



Procedure for Identifying Fine-Grained Soils:  The USCS classifies inorganic, fine-



grained soils according to their degree of plasticity and other physical characteristics 



defined in Section 2.2 and Tables 9-1 through 9-4 (i.e., soil sample with no or low 



plasticity is indicated with an "L"; and soil sample with high plasticity is indicated with 



an "H").  As indicated in Section 2.2, the field tests used to determine dry strength, 



dilatancy, and toughness are generally too time-consuming to be performed on a routine 



basis.  However, the field test for plasticity can be easily performed.  While field 



personnel shall be familiar with the definitions of the physical characteristics and 



concepts of the field tests, field classifications shall generally be based primarily on 



plasticity.  NOTE:  if precise engineering properties are necessary for the project (e.g., 



construction or modeling) geotechnical samples shall be collected for laboratory testing.  



The results of the laboratory tests shall be compared to the field logging results.  



Characteristic physical properties of fine-grained soils are listed below. 



Silt (ML):   the soil has no to low dry strength, slow to rapid 



dilatancy, and low toughness and plasticity, or is 



nonplastic. 
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Lean clay (CL):   inorganic clay soil with medium to high dry 



strength, no or slow dilatancy, medium 



toughness, and slightly plastic.   



Organic soil (OL or OH):   the soil contains enough organic particles to 



influence the soil properties.  Organic soils 



usually have a dark brown to black color and 



may have an organic odor.  Often, organic soils 



will change color, for example, from black to 



brown, when exposed to the air.  Organic soils 



normally will not have a high toughness or 



plasticity. 



Elastic silt (MH):   the soil has low to medium dry strength, no to 



slow dilatancy, and low to medium toughness 



and plasticity; will air dry more quickly than 



lean clay and have a smooth, silky feel when 



dry. 



Fat clay (CH):   soil has high to very high dry strength, no 



dilatancy, and high toughness and plasticity.   



Other Modifiers for use with Fine-Grained Soils:  



15 Percent to 25 Percent Coarse-Grained Material:  If the soil is estimated to have 



15 percent to 25 percent sand or gravel, or both, the words "with sand" or "with gravel" 



(whichever is predominant) shall be added to the group name.  For example: "lean clay 



with sand (CL)" or "silt with gravel (ML)".  If the percentage of sand is equal to the 



percentage of gravel, use "with sand".   



30 Percent Coarse-Grained Material:  If the soil is estimated to have 30 percent or 



more sand or gravel, or both, the words "sandy" or "gravelly" shall be added to the group 



name.  Add the word "sandy" if there appears to be the same or more sand than gravel.  
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Add the word "gravelly" if there appears to be more gravel than sand.  For example: 



"sandy silt (ML)", or "gravelly fat clay (CH)". 



Procedure for Identifying Borderline Soils:  To indicate that the soil may fall into one 



of two possible basic groups, a borderline symbol may be used with the two symbols 



separated by a slash.  For example, a soil containing an estimated 50 percent silt and 50 



percent fine-grained sand may be assigned a borderline symbol "SM/ML".  Borderline 



symbols shall not be used indiscriminately.  Every effort shall be made to first place the 



soil into a single group and then to estimate percentages following the USCS soil 



description. 



4.2  DESCRIPTIVE INFORMATION FOR SOILS 



After the soil name and symbol are assigned, the soil color, consistency/density, and 



moisture content shall be described in that order.  Other information is presented later in 



the description, as applicable.  



Color:  Color is an important property in identifying both inorganic and organic soils, 



and may also be useful in identifying materials of similar geologic or depositional origin 



in a given location.  Munsell Soil Color Charts or Rock Charts shall be used. 



When using Munsell Soil Color Charts, use the appropriate color charts to assign the 



applicable color name and Munsell symbol to a wet soil sample (colors change as 



moisture content changes, and all color descriptions shall be made on wet soil for 



consistency).  The ability to detect minor color differences varies among people, and the 



chance of finding a perfect color match in the charts is rare.  Keeping this in mind shall 



help field personnel avoid spending unnecessary time and effort going through the chart 



pages.  In addition, attempts to describe soils in detail beyond the reasonable accuracy of 



field observations may result in less accurate soil descriptions than would be achieved by 



simple expression of the dominant colors (Munsell Soil Color Chart, 1992).  All soil 



color information shall be recorded in the field logbook or field forms. 
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It should be noted that soil color may also be impacted by contamination.  To the extent 



possible, information pertaining to color impacted by such factors shall also be recorded 



on the boring logs. 



Consistency/Density:  Consistency is used to describe fine grained soils (silt and clay) 



and density is used to describe coarse grained (sand and gravel).   Consistency and density 



can be described based on the blows per foot using a 140-pound hammer dropped 30" or 



by completing field tests. This and other pertinent information shall be clearly indicated 



in the field log book on the soil boring-log.  



 



Criteria for Describing Consistency by field test 
 



 
 



Consistency (Silt 
and Clay) 



 
 



 



Blows/ft* 



 



Thumb Penetration 



Term 2.0" ID 
 



 
Very soft: 



 
0-2 



Easily penetrated several inches by thumb.   



 
Soft: 



 
2-4 



Easily penetrated 1in. (25 mm) by thumb. 
Molded with light finger pressure.  



 
Medium stiff: 



 
4-9 



Can be penetrated ¼ in. (6 mm) by thumb with 



moderate effort. Molded with strong finger 



pressure. 



 
Stiff: 



 
9-17 



Indented about penetrated ¼ in. (6 mm) by 



thumb but penetrated only with great effort. 



 
Very stiff: 



 
17-39 



Readily indented by thumbnail. 



 
Hard: 



 
39-78 



Indented with difficulty by thumbnail. 
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Very hard: 



 
>78 



Unable to indent with thumbnail. 



 



 
Density (Sand and 



Gravel) 
Blows/ft* 



 



 



Blows/ft* 



 



Thumb Penetration 



Term 2.0" ID 
 



 
Very loose: 



 
0-5 



 
Easily penetrated with thumbnail  



 
Loose: 



 
5-12 



 
Easily penetrated with finger pressure  
  



Medium dense: 12-37 Penetrated by strong finger pressure. 



 
Dense: 



 
37-60 



Penetrated only slightly by strong finger 



pressure. 



 
Very dense: 



 
>60 



Penetrated only slightly by very strong finger 



pressure. 



 



Moisture:  Moisture condition of the soil shall be described as dry (absence of moisture, 



dusty, dry to the touch), moist (damp but no visible water), or wet (visible free water, 



saturated). 



Angularity:  Describe the angularity of the sand (coarse sizes only), gravel, cobbles, and 



boulders, as angular, sub-angular, sub-rounded, or rounded in accordance with the 



following criteria: 



Angular: Particles have sharp edges and relatively planar sides with 



unpolished surfaces 
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Sub-angular: Particles are similar to angular description but have rounded 



edges 



Sub-rounded: Particles have nearly planar sides but have well-rounded corners 



and edges 



Rounded: Particles have smoothly curved sides and no edges. 



A range of angularity may be stated, such as "sub-rounded to rounded." 



Grain Size:  The maximum particle size found in the sample shall be described in 



accordance with the following information: 



Sand Size: If the maximum particle size is a sand size, 



describe as fine, medium, or coarse.   



(See Section 2 for sand size definitions.)   



Gravel Size:   If the maximum particle size is a gravel size, 



describe the diameter of the maximum particle 



size in inches. 



Cobble or Boulder Size:  If the maximum particle size is a cobble or 



boulder size, describe the maximum 



dimension of the largest particle. 



For gravel and sand components, describe the range of particle sizes within each 



component; for example, "about 20 percent fine to coarse gravel, about 40 percent fine to 



coarse sand". 



Odor:  Due to health and safety concerns, NEVER intentionally smell the soil.  This 



could result in exposure to volatile contaminants that may be present in the soil.  If, 



however, an odor is noticed, it shall be described accordingly.  Soils containing a 



significant amount of organic material usually have a distinctive odor of decaying 



vegetation (sometimes a hydrogen sulfide or "rotten egg" smell).  If the odor is 



determined to be due to the likely presence of petroleum-based products or other 
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chemicals, it shall be described as such.  Organic vapor readings from organic vapor 



monitoring equipment shall be noted on the field boring-log.  The project-specific health 



and safety plan shall then be consulted for specific information and guidelines on the 



appropriate level of protection necessary for the continuation of field activities at the site. 



Cementation:  Describe the cementation of intact coarse-grained soils as weak, 



moderate, or strong, in accordance with the following criteria: 



Weak: Crumbles or breaks with handling or little finger pressure 



Moderate: Crumbles or breaks with considerable finger pressure 



Strong: Will not crumble or break with finger pressure. 



The presence of calcium or magnesium carbonates may be confirmed on the basis of 



effervescence with dilute hydrochloric acid (HCl).  Proper health and safety precautions 



shall be followed when mixing, handling, storing, or transporting HCl.  



Structure:  Structure of intact soils shall be described in accordance with the criteria in 



Table 9-7. 



Lithology/Mineralogy:  Describe the lithology (rock or mineral type) of the sand, gravel, 



cobbles, and boulders, if possible.  It may be difficult to determine the lithology of fine 



and medium-grained sand or particles that have undergone alteration. 



Additional Comments:  Additional comments may include the presence of roots or other 



vegetation, fossils or organic debris, staining, mottling, iron and magnesium oxidation, 



difficult drilling, and caving or sloughing of the borehole walls.  Also, when drilling in an 



area known or suspected to contain imported fill material, every effort shall be made to 



identify the contact between fill and native soils.  If a soil is suspected to be fill, this shall 



be clearly indicated on the boring log following the soil description.  Stratigraphic units 



and their contacts shall be noted wherever possible. 



Bedrock Descriptions:  If the soil boring penetrates bedrock, the boring log form shall 



indicate the rock type, color, weathering, fracturing, competency, mineralogy (including 
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secondary mineral assemblages), structure, age (if known), and any other information 



available.  If bedrock drilling is planned, the FTL, with the concurrence of the Project 



Manager, shall make arrangements to provide the field team with appropriate definitions 



and other pertinent information that shall be collected.   



5.0  REFERENCES 



ASTM, 2000, Standard D 2488 - 00 Standard Practice for Description and Identification 



of Soils (Visual-Manual Procedure). 



Macbeth, 1992, Munsell Soil Color Charts. 
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FMC OU – Groundwater Remedial Design 
Infiltration Basin/Gallery  



Geotechnical Evaluation Work Plan 
July 22, 2015 



 
 



1.0 INTRODUCTION/PURPOSE 



This Field Study Work Plan (Plan) was prepared to obtain data and information necessary to 
advance the Remedial Design (RD) for the FMC Operable Unit (FMC OU), Pocatello, Idaho.  
This plan details work and analyses to obtain subsurface data specific to the design of a 
potential infiltration basin/gallery in the southeastern corner of RA-G North and comparison 
sampling in the Western Undeveloped Area (WUA).  The infiltration basin/gallery is a 
component of the selected remedy for the FMC OU identified in the Interim Record of 
Decision Amendment (IROD, EPA 2012) and the Unilateral Administrative Order for 
Remedial Design and Remedial Action (UAO, EPA 2013).  Other than the location in RA-G, 
the soil sampling and laboratory testing program described in this plan is essentially identical 
to the geotechnical investigation performed in the WUA of the FMC OU pursuant to the EPA-
approved RD Data Gap Work Plan (October 2013).  The additional work in the WUA will be 
used as a comparison to the soil samples collected from RA-G North.  The drilling method, 
roto-sonic, to be used is the same as described in the Extraction Zone Hydrogeologic Study 
Work Plan (January 2014).  The procedure for abandoning boreholes advanced to the 
capillary fringe / groundwater interface will be the same as described in standard operating 
procedure (SOP) -10 from the Field Sampling Plan for the Supplemental Remedial 
Investigation for the FMC Plant OU (May 2007).  The relevant SOPs from the RD Data Gap 
Work Plan, Extraction Zone Hydrogeologic Study Work Plan and the Field Sampling Plan for 
the Supplemental Remedial Investigation are referenced in and attached to this plan.   
 
In summary, the tasks to be performed for the subsurface evaluation are: 
 



 Advance 3 borings using sonic drilling to obtain geotechnical samples in both the 
southeastern corner of RA-G and in the WUA;  



 Perform soil testing on samples to obtain In-situ Moisture Content and Density and 
Saturated Hydraulic Conductivity; and, 



 Evaluate subsurface conditions to provide design and construction recommendations 
regarding the infiltration basin/gallery.  
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The remainder of this work plan is organized as follows:  



 Section 2 describes the preliminary infiltration basin/gallery design; 
 Section 3 contains the drilling and field sampling plan; and 
 Section 4 describes the data reporting. 



 
2.0  BASIS OF DESIGN 



The preliminary design of the RA-G percolation pond for the purpose of the field study 
assumes a 4 acre top area of the basin and the bottom area of 1 acre at a depth of 35 ft below 
ground surface (bgs).  The preliminary design of the WUA infiltration basin for the purpose 
of the field study assumes a 14.3 acre top area of the basin and the bottom area of 8 acres at a 
depth of 20 ft below ground surface (bgs). 
 
3.0 DRILLING AND SAMPLING PLAN 



3.1 Planning and Preparation 



All personnel directly involved with the geotechnical evaluation will be provided with a copy 
of this Plan.  Personnel will be trained in the requirements specified herein and provided 
ample time to read and become familiar with these requirements prior to beginning data 
collection activities.  All onsite personnel shall conform to the FMC Site-Wide Health and 
Safety Plan (FMC 2013) and other Site-Wide Health and Safety Plans implemented during the 
remedial action. 
 
Prior to performing the field work, the boring locations will be cleared following the steps 
described in SOP-1.  A borehole location survey will also be performed in accordance with 
SOP-3 to field locate the approximate borehole locations identified in Figures 1 and 2 before 
drilling commences and after the boreholes are drilled to record the actual locations. 



3.2 Borehole Drilling and Sampling  



Boreholes in RA-G will be drilled to groundwater and samples of fine grained soil will be 
sent to a geotechnical laboratory to evaluate the soil for the proposed infiltration basin/gallery 
associated with the water treatment plant.  Boreholes in the WUA will be drilled to the vadose 
zone / groundwater interface and samples of fine grained soil will be sent to a geotechnical 
laboratory and testing results will be used to provide comparison to soil in RA-G.     
 
The primary goal of the sampling program is to obtain saturated conductivity of various fine 
grained materials in the bore sample.  In order to preserve the lithology and to identify layers 
of interest of saturated conductivity sampling, a sonic drill rig will be used to identify 
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pertinent sampling areas.  To provide the best approximation for in-situ density, undisturbed 
samples will be collected using Shelby Tubes from the depth or depths of interest and tested 
for in-situ density (ASTM 7263B).  Drilling will be done according to SOP-05 and sampling 
will be accomplished according to this Field Sampling Plan (FSP).  Logging will include 
descriptions of soil and classification of the soil will be completed by an accomplished 
engineer or geologist in accordance with SOP-07.   
 
A minimum of one and up to five samples of representative material (low Ksat) between 15 
and 85 feet below ground surface (bgs) will be obtained to assess the natural drainage 
potential of the proposed infiltration basin/gallery. These selected samples will be 
representative of the expected minimum hydraulic saturated conductivity values, consisting of 
silty or silty-clay material. The selected samples will be compacted to 85% of the maximum 
dry density (MDD) to approximate the in-situ density of soil at the site as determined during 
the remedial design data gap investigation (Remedial Design Data Gap Report for the FMC 
OU, Marh 2014), then Ksat will be evaluated using the procedures outlined by ASTM D5084.  



It is anticipated that the soil borings will be drilled using Roto-Sonic drilling methods as 
described in SOP-05. Decontamination of drilling, sampling equipment, monitoring/ 
inspection equipment and support vehicles at the FMC site will be performed in accordance 
with SOP-2. The boreholes will be backfilled with cement-bentonite grout as described in 
SOP-10 from the Field Sampling Plan for the Supplemental Remedial Investigation.  
Investigation derived waste (IDW) such as soil, disposable personal protective equipment 
(PPE), empty cement and grout bags and other generated material will be handled in 
accordance with SOP-04.  The drilling, sampling and soil testing program are summarized on 
Tables 1A, 1B and 2. 



Table 1A – Summary of Soil Sampling Procedures in RA-G 
 



Sample Type Sample 
Frequency 



Sample Interval Total 
Depth 



Sample 
Quantity 



Undisturbed Soil 3 Boreholes Undisturbed samples 
will be collected using 
Shelby tubes from each 
of the 3 boreholes. 
Samples of fine grained 
soil will be collected 
from 15 feet below 
ground surface to 
groundwater based on 
field observations by the 
geologist. 



Water 
table is 
reached 
(~85 feet) 



Up to 5 
undisturbed 
soil samples 
will be 
collected for 
laboratory 
analysis using 
Shelby tubes.  
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Table 1B– Summary of Soil Sampling Procedures in WUA 
 



Sample Type Sample 
Frequency 



Sample Interval Total 
Depth 



Sample 
Quantity 



Undisturbed Soil 3 Boreholes Undisturbed samples 
will be collected using 
Shelby tubes from each 
of the 3 boreholes. 
Samples of fine grained 
soil will be collected 
from 15 feet below 
ground surface to 
groundwater based on 
field observations by the 
geologist. 



Water 
table is 
reached 
(~50 
feet) 



Up to 5 
undisturbed 
soil samples 
will be 
collected for 
laboratory 
analysis 
using Shelby 
tubes.  



 
 



Table 2 – Soil Testing Program 
 



Soil Test Undisturbed Samples 
In-situ Moisture Content and Density (ASTM 



D7263B) 
One per sample to approximate in-
situ density.  Up to 5 samples will 
be submitted for testing from each 



soil boring. 
Saturated Hydraulic Conductivity (ASTM D5084) One per sample  



@ approximate in-situ density.  Up 
to 5 samples will be submitted for 



testing from each soil boring. 
 



3.3 Data Quality 



As described in Section 4.3 of the Data Gap Work Plan, the data that will be collected during 
the execution of this plan involves observation of field conditions (e.g., field soil 
classification) and standard material property (geotechnical) tests, and does not include any 
analytical (chemical) laboratory analyses.  The data are being collected to fill specific data 
needs to advance the infiltration basin/gallery design and there is no “problem statement” or 
“decisions” associated with the data.  Thus, no specific, numeric data quality objectives 
(DQOs) have been established.  However, the use of qualified field personnel 
(geologists/geotechnical engineers), use of standard (ASTM) material testing methods, and 
field documentation protocols will assure the data is suitable for the identified use. 
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3.4 Project Schedule 



The field work is scheduled to begin during the week of July 27, 2015 and will take 
approximately one week to complete.  Laboratory geotechnical testing results (lab reports) are 
anticipated to be received approximately three weeks after submittal of the soil samples. 



4.0 DATA REPORTING 



The results of this Infiltration Basin/Gallery Design Field Study will be reported in the 
Intermediate (60%) RD Engineering Design Submittal, specifically within a section and/or 
appendix specifying the basis for the infiltration basin/gallery design.  











 



 



 



 
 



 



Figures 
 



Figure 1 – FMC OU Groundwater Remedial Design Infiltration Basin Study 
Proposed Boring Locations in RA-G 



 
Figure 2 – FMC OU Groundwater Remedial Design Infiltration Basin Study 



Proposed Boring Locations in Western Undeveloped Area 
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Attachments: 



 
SOP-01 - Site Access and Clearance 



 
SOP-02 Equipment Decontamination 



 
SOP-03 Location Topographic Survey  



 
SOP-04 Investigation Derived Waste 



 
SOP-07 Soil Classification 



 
SOP-10 Soil Boring and Drilling 
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STANDARD OPERATING PROCEDURE 1 
 



SITE ACCESS AND CLEARANCE REQUIREMENTS 
 



This SOP has been revised from SOP No. 1 included in the SRI Field Sampling Plan for the 
FMC Plant OU – May 2007.  
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1.0  INTRODUCTION 



This standard operating procedure (SOP) defines minimum requirements that shall be 



fulfilled by all personnel in order to obtain site access and clearance(s) necessary to 



perform assigned tasks at FMC.  It is the Contractor’s responsibility to determine 



necessary clearances.  Access and clearances required may include, but are not limited to, 



the following:  



 Site access and clearance:  FMC Project Manager 



 Digging, Drilling, Excavation: FMC and/or FMC’s contractor for FMC-



owned property and Idaho Dig Line for off property locations (not 



anticipated). 



 Public Road Closure: Idaho Department of Transportation 



 Union Pacific Railroad where digging, drilling, or excavations are near the 



active Union Pacific Railroad tracks. 



Close attention shall be paid to minimum waiting periods required before certain 



authorizations and clearances can be issued.  Proper documentation shall be maintained at 



all times as evidence that authorization/clearance has been obtained.  The minimum 



requirements for the above list are specified in this SOP.  In addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) and develop their own action-specific Health 



and Safety Plan (HASP).  The Contractor’s action-specific HASP must incorporate the 



general requirements specified in the SWHASP and provide specific health and safety 



requirements that are pertinent to the anticipated activities during Contractor actions. 



 
2.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved as needed.  Project team member information shall be 
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included in project-specific plans (e.g., work plan, field sampling plan, quality assurance 



plan, etc.), and field personnel shall always consult the appropriate documents to 



determine project-specific roles and responsibilities.  In addition, one person may serve in 



more than one role on any given project. 



RDRA Project Manager: Responsible for ensuring all personnel, including  



sub-contractors, have the applicable authorization(s) and clearance necessary to perform 



tasks as assigned.  The RDRA Project Manager shall coordinate with other key project 



staff and FMC personnel to accomplish this task. 



Field Team Leader (FTL): Responsible for ensuring access requirements are observed 



by field personnel at all times, preparing daily logs of field activities, and ensuring that 



documentation of all appropriate authorization(s) and clearance are at the work site at all 



times. 



Field Technician (or other designated personnel):  Assists the FTL with the 



implementation of field tasks. 



3.0  ACCESS TO FMC-OWNED PROPERTY  



The entrances to the FMC-owned property will normally be locked at all times.  Entry 



onto the Site will be performed in accordance with the FMC Site-Wide Health and Safety 



Plan Section 5.1.  RDRA contractors and subcontractors will have access to the gate key 



or code based upon approval and coordination with the RDRA Field Team Leader (FTL) 



and/or the RDRA Project Manager.  All other contractors and/or visitors must obtain 



approval from FMC and schedule arrival and departure dates/time with FMC at the FMC 



Pocatello office.   



All RDRA contractor and subcontractor employees performing work at the FMC Plant 



OU will be required to check in and check out with the FTL through the use of a sign-in 



sheet.  A daily field log and sign in sheet will be kept at the work site by the FTL that will 
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document all on site personnel and visitors.  Persons not meeting the minimum standards 



as defined in SWHASP will not be allowed access by the FTL. 



4.0   HOT WORK CLEARANCE 



All cutting, welding, brazing, and other hot work will comply with all safety 



requirements of FMC SWHASP and the Safety, Fire Prevention and Health (AFOSH) 



Standard 91-5, OSHA 1910.252, and the National Fire Protection Agency (NFPA) codes. 



Under this standard, personnel or contractors involved in RDRA activities that require 



welding, cutting, brazing, or other “hot work” shall fulfill the following requirements: 



1. The RDRA contractor shall contact the FMC and the FTL prior to performing any hot 



work.  This will allow the appropriate review and inspection of the work area prior to 



cutting, welding, brazing, or other “hot work”.  As the FMC Plant OU is expected to 



be fully decommissioned at the time of the RDRA field work, each case will be 



reviewed for potential hazards or other safety concerns.  After such review, written 



approval (e.g., documented in the site log book) must be obtained from the FTL prior 



to any RDRA contractor performing hot work on the site. 



2. Provide adequate number of portable fire extinguishers and place them as close to the 



work area as possible. 



5.0  UTILITY CLEARANCE ON FMC-OWNED PROPERTY 



Underground and aboveground utility clearance will be completed before subsurface 



investigations commence on FMC-owned property (including obtaining an excavation 



permit consistent with the requirements of Section 3.2.8 of the SWHASP) or off property 



(see Section 6 and 7 for requirements pertaining to investigations on lands not owned by 



FMC).  The area within a 5-foot radius of each subsurface sampling location will be 



cleared using the following protocol: 
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1. Review available facility utility maps provided by FMC and/or FMC’s contractor, 



A&E Engineering.  



2. Mark the proposed sampling locations and the utility lines in the immediate vicinity 



using a marker, stake, flags, or paint. 



3. Verify proposed sampling locations with FMC plant or A&E employees with 



knowledge of the utilities to discuss undocumented utilities, potential obstructions, 



etc. 



4. Scan the surface with a magnetic locator according to the manufacturer’s directions to 



search for the presence of buried utilities and other obstructions. 



5. Hand auger or push a probe to a depth of 4 to 5 feet below ground surface in areas 



where historic maps or historic knowledge of subsurface utilities are not available. 



6. Overhead telephone and power lines shall also be taken into account when selecting 



drilling/excavation locations. 



7. The RDRA contractor shall notify FMC and A&E in case of any suspicion or 



confirmation of damage to any underground utilities. 



6.0  UTILITY CLEARANCE ON LANDS NOT OWNED BY FMC 



Although subsurface investigation is not expected off FMC-owned property as part of the 



scope of this RDRA, the Idaho Dig Line provides one central location for contractors and 



the general public to call and notify multiple utility companies of intended excavation 



(off FMC-owned property).  Information, contractor responsibilities, and an online tool to 



notify Idaho Dig Line of planned work can be found by calling 800-342-1585.  Idaho Dig 



Line shall be notified at least 48 hours, but no more than seven (7) days, prior to drilling 



or excavation.  Notices of drilling or excavation are good for 14 calendar days.  Requests 



for a utility meeting with locators are scheduled through the Idaho Dig Line.  If drilling 



or excavation on a single project lasts more than 14 days, Idaho Dig Line shall be notified 



prior to the deadline to update clearance permits.  To obtain clearance for any drilling or 



excavation off FMC-owned property, MWH and/or its RDRA subcontractor shall provide 



Idaho Dig Line with the following information: 
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 Company information including company name, address, and telephone 



number 



 The name and telephone number of the caller 



 Type of work to be accomplished including information regarding anticipated 



depth and information regarding horizontal or vertical boring 



 Date of proposed work 



 Precise location of the proposed drilling/excavation site.  This shall be a 



detailed description including street address, street names and numbers, 



subdivision lot number if available, direction and distance relative to street or 



intersection (north, south, east, or west), and any other relevant information.  



If possible, the site shall be pre-marked with white paint, stakes, or flags 



 Provide a location map if requested by Idaho Dig Line 



 Marking instructions (e.g., portion of site to be cleared by Idaho Dig Line) 



 Field personnel contact name and telephone number 



If subsurface investigation is required off FMC-owned property, the RDRA 



contractor/excavator shall work with MWH to provide this information.  MWH shall 



obtain a Location Request Number from the Idaho Dig Line representative.  This is a 



number that references the caller with the details of the proposed excavation and is 



helpful when contacting a member utility or Idaho Dig Line for further assistance.  MWH 



and the RDRA subcontractor shall possess this number at all times on job sites to prove 



compliance with state statutes. 



After Idaho Dig Line and local utilities have marked the proposed drilling or excavation 



site, a minimum clearance of five feet will be maintained between a marked and 



unexposed underground facility and the cutting edge or point of any power-operated 



excavating or earth moving equipment.  If excavation is required within five feet of any 



marking, the excavation shall be performed utilizing a hand auger or probe point to check 



for underground utilities.  MWH or the subcontractor shall notify FMC and the Idaho Dig 



Line in case of any suspicion or confirmation of damage to the underground utilities.  
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Underground utilities are marked with paint or pin flags with a color scheme representing 



different utilities. The way that these lines will be identified by the various utilities are 



defined by the following legend: 



Red = Electric 



Yellow = Oil and Gas 



Orange = Communications including Cable TV, telephone and fiber optics. 



Blue = Water 



Green = Sewer 



Pink = Temporary Survey Markings 



White = Proposed Excavation  



 



7.0 PUBLIC ROAD CLOSURE  



Although not expected as part of the scope of this RDRA, the Idaho Department of 



Transportation (IDOT) requires road/lane closures for all work conducted on designated 



highways, or shoulder areas of designated highways, within the state of Idaho.  This 



includes, but is not limited to, drilling and excavation and other work to be performed 



along roadways and shoulders.  In such a case, it is the responsibility of MWH to contact 



IDOT for any authorizations. The following information must be submitted with the 



application: 



 Applicant’s name, address and phone 



 Reason for permit 



 Location of work site, including highway number, city, county, milepost or 



description 



 Anticipated commencement and completion of construction/work 



 Instructions for new utility installations  



 A map of the work area if possible 



 A diagram of the type of road closure signs required 



 A name and address of the personnel who will close the lane/road 



A performance bond may be required by IDOT prior to commencement of work on IDOT 



property. 
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1.0  INTRODUCTION 



Decontamination of drilling, sampling equipment, monitoring/inspection equipment and 



support vehicles at the FMC site is a necessary and critical aspect of environmental field 



investigations.  Proper decontamination is a key element in reducing the potential for 



cross-contamination between samples from different locations, ensuring that samples are 



representative of the sampled materials, as well as health and safety issues associated 



with elemental phosphorus.  Improper decontamination may result in costly re-collection 



and re-analysis of samples.  All equipment used in the sampling process shall be properly 



decontaminated prior to the collection of each sample and after completion of sampling 



activities. 



The procedures outlined in this standard operating procedure (SOP) shall be followed 



during decontamination of field equipment used in the sampling process, including 



drilling, soil/water sample collection, and monitoring/inspection activities.  Any 



deviations from these procedures shall be noted in the field logbooks and approved by the 



RDRA Project Manager and the Quality Manager.  In addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) and develop their own action-specific Health 



and Safety Plan (HASP).  The Contractor’s action-specific HASP must incorporate the 



general requirements specified in the SWHASP and provide specific health and safety 



requirements that are pertinent to the anticipated activities during Contractor actions. 



Three major categories of field equipment, along with applicable decontamination 



methods for each, are discussed below.  



2.0  DEFINITIONS 



Brass Sleeve:  Hollow, cylindrical sleeves made of brass and used as liners in split-spoon 



samplers for collection of undisturbed samples. 



Auger Flight:  An individual hollow-stem auger section, usually 5 feet in length. 
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Continuous Core Barrel:  5-foot long steel barrels that can be joined together to allow 



continuous cores to be collected during a single run. 



Drill Pipe:  Hollow metal pipe used for drilling, through which soil and groundwater 



sampling devices can be advanced for sample collection. 



Potable Water:  A drilling quality water source that can be used for steam cleaning and 



decontamination water.  This source should be sampled at the beginning of each field 



program to set baseline concentrations. 



Distilled Water:  Commercially available or laboratory-grade water that has been 



distilled.  Each batch of distilled water should be analyzed to set baseline concentrations.  



The distilled water will be used as rinse water during the decontamination of tools, 



sampling equipment and other small items.  



Hand Auger:  A sampling tool consisting of a metal tube with two sharpened spiral 



wings at the tip. 



Split-Spoon Sampler:  A sampling tool consisting of a thick-walled steel tube with a 



removable head and drive shoe.  The steel tube splits open lengthwise when the head and 



drive shoe are removed. 



Scoop:  A sampling hand tool consisting of a small shovel- or trowel-shaped blade. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 
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RDRA Project Manager:  Selects project-specific drilling and sampling methods, and 



associated decontamination procedures with input from other key project staff and other 



personnel that are responsible for project quality control. 



Quality Manager:  Performs project audits.  Ensures project-specific data quality 



objectives are fulfilled. 



Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or 



Engineer:  Implements the field program and supervises other sampling personnel.  



Ensures that proper decontamination procedures are followed.  Prepares daily logs of 



field activities. 



Field Sampling Technician (or other designated personnel):  Assists the FTL, 



geologist, hydrogeologist, or engineer in the implementation of tasks and is responsible 



for the decontamination of sampling equipment. 



4.0  DECONTAMINATION PROCEDURES 



A decontamination pad designed to collect the rinsate and any associated soil or 



chemicals will be established in a location at the FMC site.  The decontamination pad 



will be constructed in an area designated by FMC and will be used for the duration of the 



field activities.  The decontamination pad will be large enough to accommodate the 



drilling equipment components that come into contact with contaminated soils or 



groundwater that are present at the site.  The rinsate collected from the decontamination 



pad and from other onsite decontamination activities will be stored in labeled containers 



until the proper disposal protocol is established pending waste characterization. 



Soil boring drilling and soil sampling procedures require that decontaminated tools be 



employed in order to prevent cross-contamination.  The decontamination procedures 



described below shall be followed to ensure that only uncontaminated materials will be 



introduced to the subsurface during drilling and sampling.  For equipment and tools that 



have come into contact with contaminated soils or groundwater, the equipment 
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decontamination process shall be undertaken before and after each use of the equipment 



and include washing.  The flooring of the decontamination pad shall be impermeable to 



water and have a sump or low area to collect the rinsate to be transferred into the storage 



containers.   



The precise location of the decontamination facility shall be determined based on such 



factors as ease of access for personnel and proximity to work site and rinsate storage or 



staging areas. 



4.1  DRILLING AND LARGE EQUIPMENT 



4.1.1 In Areas with Potential Contact with Contaminated Soil or Groundwater 



The following procedures shall be used for decontamination of large pieces of equipment 



including drilling equipment and support vehicles in areas of the Site in which there is a 



potential for contact with contaminated soil or groundwater (as determined during the 



SRI and/or historic groundwater monitoring).  This will include percussion hammer drill 



pipe, hollow-stem auger flights, drill rods for sampling, the drill rig, support vehicles and 



other equipment and tools that may come in contact with sampling equipment or that may 



have possible contamination.   



 Wash the external surfaces and internal surfaces, as applicable, on equipment 



using water from an approved water source.  If necessary, scrub using a 



phosphate-free detergent (e.g., AlconoxTM), or equivalent laboratory-grade 



detergent until all visible dirt, grime, grease, oil, loose paint, rust, etc., have 



been removed. 



 Rinse with potable water. 



4.1.2 In Areas with Little Potential for Contact with Contaminated Soil or 



Groundwater Contamination 



The following procedures shall be used for decontamination of large pieces of equipment 



including drilling equipment, trenching equipment, construction equipment, and support 
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vehicles in areas of the Site in which there is little or no potential for contact with 



contaminated soil or groundwater (as determined during the SRI and/or historic 



groundwater monitoring).  Note that this procedure will apply to equipment that comes 



into contact with native soils and/or slag on slag covered roads or surfaces.  For example, 



trenching in the Western Undeveloped Area and/or construction of the test gamma cap 



will involve drilling, trenching, digging, or construction activities in areas where the 



large equipment will only contact native soils and slag on roads and/or construction 



surfaces. 



 Equipment will be decontaminated at the completion of the Site work, prior to 



removal off-Site, by mechanically brushing tires and other surfaces that came 



into contact with native soils or slag. 



4.2  SOIL AND GROUNDWATER SAMPLING/INSPECTION EQUIPMENT 



4.2.1 In Areas with Potential Contact with Contaminated Soil or Groundwater 



The following procedure will be used to decontaminate sampling/inspection equipment 



such as split-spoon samplers; brass sleeves; continuous core barrels; scoops; hand augers; 



metal sampling pans; video equipment and other sampling/inspection equipment and 



tools that may come into contact with contaminated soils and/or groundwater.  



 Wash and scrub equipment with phosphate-free, laboratory-grade detergent 



(e.g., AlconoxTM or equivalent); steam cleaning may also be performed if 



possible. 



 Double or Triple-rinse with potable water. 



 Air dry. 



 Store in clean plastic bag or designated casing. 



Personnel involved in decontamination activities shall wear appropriate protective 



clothing as defined in the project-specific health and safety plan. 
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4.2.2 In Areas with Potential Contact with Elemental Phosphorus 



The following procedure will be used to decontaminate sampling/inspection equipment 



such video equipment and/or sampling equipment and tools that may come into contact 



with site materials contaminated with elemental phosphorus (P4).  The only activity 



where potential P4 exposure is expected is while video surveying the storm sewers in 



RA-A.  Special health and safety precautions for the storm sewer video survey include: 



 Persons involved in the video survey of the RA-A storm sewers should read 



and be familiar with the hazards of P4 exposure as presented in Section 3.1.3 



of the SWHASP.  Note that the immediate area around the location where the 



storm sewer video survey is being performed shall be designated an Exclusion 



Zone as discussed in Section 6.1.1 of the SWHASP. 



 Persons involved in the video survey of the RA-A storm sewers, performing 



decontamination, and within the Exclusion Zone shall don Modified Level C 



Protection for Potential Phosphorus Exposure as discussed in Section 7.3.3 



of the SWHASP. 



 



As the camera and wiring is removed from the storm sewers, the following 



decontamination procedures will be applied: 



 Wash and scrub equipment with water as the camera and wiring is withdrawn 



from the sewer piping, taking care to only handle the cleaned portion of the 



equipment (while wearing the Modified Level C Protection for Potential 



Phosphorus Exposure). 



 Double or Triple-rinse with potable water. 



 Capture all wash and rinse water in a metal container for later waste 



determination. 



 Air dry the camera and wiring until completely dry.  This will allow any 



remaining P4 to oxidize prior to stowage. 



 



 











Revision 1.0  SOP – 2 
June 2013  Page 7 of 8 



 



4.2.3 In Areas with Little Potential for Contact with Contaminated Soil or 



Groundwater Contamination 



The following procedures shall be used for decontamination of sampling equipment 



including in areas of the Site in which there is little or no potential for contact with 



contaminated soil or groundwater (as determined during the SRI and/or historic 



groundwater monitoring).   



 Equipment will be decontaminated at the completion of the Site work, prior to 



removal off-Site, by mechanically brushing surfaces that came into contact 



with native soils or slag. 



 



4.3  GROUNDWATER MONITORING EQUIPMENT 



The following procedure shall be used to decontaminate groundwater monitoring devices 



such as groundwater elevation meters and free product thickness meters.  Spray bottles 



may be used to store and dispense distilled water. 



 Wash equipment with laboratory-grade, phosphate-free detergent  



(e.g., AlconoxTM or equivalent) and water, or steam clean.  



 Triple-rinse with distilled water. 



 Store in clean plastic bag or storage case. 



5.0  PROCEDURE FOR OTHER WASTE DISPOSAL 



While the decontamination Investigative Derived Waste (IDW) will be evaluated on a 



case-by-case basis, the general approach to be followed is detailed in SOP-4.  



Decontamination fluids (typically washwater) will be contained as generated.  The 



washwater will be segregated from solids to the extent practicable (i.e., solids will be 



allowed to settle out of the washwater on the decontamination containment pad or within 



the collection container).  Washwater will then be containerized to await waste 
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determination.  Solids will also be containerized in a separate container to await waste 



determination. 



6.0  REFERENCES 



Environmental protection Agency, RCRA Ground-Water Monitoring: Draft Technical 



Guidance, November 1992. Page 7-17. 
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1.0  INTRODUCTION 



Surveying is the science of making the measurements necessary to determine the relative 



positions of points above, on, or beneath the surface of the earth, or to establish such 



points.  This standard operating procedure (SOP) provides a description of the general 



types of surveys and requirements for performing these surveys.  This SOP describes the 



applicability of the Global Positioning System (GPS) surveys, along with precision and 



accuracy required for each technique.  This SOP is intended for the project leader to help 



develop work plans and manage resources.  Note that in addition to the minimum 



requirements outlined in this SOP, all Site contractors must comply with the FMC Site-



Wide Health and Safety Plan (SWHASP) while working on Site. 



2.0  DEFINITIONS 



Accuracy:  Accuracy refers to the closeness between measurements and expectations or 



true values.  The farther a measurement is from its expected value, the less accurate it is.  



Observations may be accurate but not precise if they are well distributed about the 



expected value, but are significantly disbursed from one another. 



Accuracy is often referred to in terms of its order (i.e., first, second, or third order 



accuracy).  The order of accuracy refers to the error of closure allowed; guidelines for 



each order of accuracy are as follows: 



 Order of Accuracy Maximum Error 



 1st 1/25,000 



 2nd 1/10,000 



 3rd 1/5,000 



Benchmarks:  Monuments placed by surveyors to serve as permanent reference points.  



Benchmarks are elevation markers, and their location and elevation are precisely 



established and recorded on surveyors' level notes.  They are set upon some permanent 



object to ensure they remain undisturbed. 
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Global Positioning System (GPS):  This system utilizes a network of overhead satellites 



orbiting the earth to locate objects and/or targets on the surface of the earth.  Data from a 



minimum of three satellites is required to plot (by triangulation) the location of a certain 



point.  Accuracy is dependent on the duration of data collection and the type of 



receiver/antenna used.  All measurements will be referenced to the State Plane 



Coordinate System, North American Datum 1983 and North American Vertical Datum 



1988.  



Monuments:  Physical objects that serve as landmarks for navigation. Classes of 



monuments include: natural, artificial, record, or legal.  Examples of natural monuments 



are trees, large stones, or other substantial, naturally occurring objects in place before the 



survey was made.  Artificial monuments can consist of iron pipe or bar driven into the 



ground, concrete or stone monument with a drill hole, cross, or metal plug marking an 



exact location (such as a corner).  The standard for monumenting public-land surveys, as 



adopted by the Bureau of Land Management (BLM), is a post made of iron pipe filled 



with concrete.  The lower end of the pipe is split and spread to form a base and the upper 



end is fitted with a brass cap with identifying marks.  A record monument exists because 



of a reference in a deed or description (e.g., the gutter along a street).  A legal monument 



is one that is controlling in the description (e.g., "to a concrete post").  



Precision:  Precision pertains to the distribution over a set of repeated observations of a 



random variable.  It is a measure of the reproducibility of a result or measured value.  



Thus, if observations are closely clustered together, then the observations are said to have 



been obtained with high precision.  Observations may be precise but not accurate if they 



are closely grouped about a value that is different from the expected or true value. 



Station:  A station is a 100-foot section of a measurement from a reference point such as 



a benchmark.  For example, a stake placed 1,500 feet from a reference point is at station 



15 and is labeled "15+00," and a stake placed 1,325 from a reference point is labeled 



"13+25." 
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3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



RD Project Manager:  The RDRA Project Manager has overall responsibility for 



establishing the specific technical requirements and coordinating the survey services for 



the project.  The RDRA Project Manager shall rely on input from FMC personnel and 



other key project staff who may have more detailed knowledge of the technical 



requirements and who would be on site to oversee the surveying.  To facilitate the 



management and administration of surveying services procured for a particular site, the 



RDRA Project Manager may delegate responsibility to the Field Team Leader (FTL) as 



the focal point for all matters involving surveying services.  



Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer:   



Responsible for implementation of the actual field activities performed on site including 



the measurement of sampling locations and to daily check the accuracy of the GPS 



instrument.  In addition, the FTL shall be responsible for scheduling and coordinating 



field activities, overseeing survey activities, and preparing daily logs of field activities. 



Surveyor (Surveying Contractor):  In the event a licensed land surveyor is needed, the 



surveyor will be responsible for assuring that all surveying field operations, office 



calculations, map preparation, and related surveying activities conform to established 



guidelines and the specific requirements of the surveying subcontract (including health 



and safety requirements).  All surveying operations shall be performed by, or under the 



direction of, a State of Idaho Licensed (or Registered) Land Surveyor, who shall sign and 



seal all final drawings, maps, and reports submitted as deliverables.  
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4.0  GUIDELINES 



The following sections provide guidelines for the performance of several types of surveys 



and the precision and accuracy required for each.  Emphasis is placed on the application 



of surveying techniques to environmental investigations. 



4.1  PERFORMING SURVEYS 



There are many types of surveys that can be performed.  This SOP describes the survey 



that will potentially be used at the FMC site.  The survey will be used to establish 



northing and easting measurements and an elevation (feet above mean sea level).  A 



Sokkia Axis, Trimble GEO Explorer, Trimble Pathfinder GPS or similar unit will be used 



for mapping test pits, boreholes, PIC and other sampling locations as well as being used 



for determining the thickness of soil covers.  The selected unit must have an accuracy of 



1 meter or less and will be checked daily with a known elevation of a benchmark.  If the 



accuracy is greater than 1 meter, than the type of location data will be evaluated as to 



whether a professional surveyor is required.  All measurements will be referenced to a 



State Plane Coordinate System, North American datum 1983 and the North American 



Vertical Datum 1988.  



Global Positioning System (GPS) Surveying:  GPS is a ranging system from known 



positions of satellites in space to unknown positions on land, sea, and in air or space.  



GPS uses the triangulation from orbiting satellites to establish the location derived from 



the broadcast of a satellite signal. The GPS unit measures the distance using the travel 



time of radio signals. The GPS concept assumes that four or more satellites will be 



available at any location on earth 24 hours a day.  



Establishing Control (Benchmark):  Prior to initiating any type of survey, a control 



shall be established at the site.  The control point will be a surveyed benchmark used as a 



daily check for the accuracy of the GPS unit.  If a benchmark is not available at the site 



or if access is limited, a fixed monument may be established by a licensed surveyor.  
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Licensed Surveyor: In the event that a licensed surveyor is required for increased 



accuracy a State of Idaho Licensed Surveyor will be used at FMC.  In the State of Idaho, 



the Idaho State Government Department of Commerce, Division of Occupational and 



Professional Licensing, administers licensing and certification programs. 



 



Based on the project requirements, monuments may be set at the site that can be used in 



future site-surveys as a control point.  Care shall be taken when establishing new control 



points and elevations from other agencies' vertical control points to ensure that all the old 



control benchmarks are on the same datum or reference plane.  The monument shall be 



stamped with the state planar coordinates and the elevation (feet above mean sea level) 



such that it shall serve as a reference point for additional surveys.  This can save time in 



future survey work as the surveying contractor will not have to survey new locations 



from distant established control points. 



4.2  REQUIRED ACCURACY AND PRECISION  



The required survey accuracy and precision depends on the intended purpose of the 



survey work.  Sampling locations are to be surveyed within 1 meter or less both 



horizontally and vertically.  Higher accuracies may be required for boundary surveys, 



topographic surveys, etc.  The following sections discuss accuracy and precision 



requirements for specific survey types. 



Marking Sampling Locations:  The sampling location will be marked in the field using 



a stake with the corresponding sample number in the event that the location is revisited 



for additional sampling or surveying.  
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STANDARD OPERATING PROCEDURE 4 
 



INVESTIGATION DERIVED WASTE MANAGEMENT 
 
 



This SOP has been revised from SOP No. 7 included in the SRI Field Sampling Plan for 
the FMC Plant OU – May 2007. 
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1.0  INTRODUCTION 



Investigation-derived waste (IDW) may be generated during the field investigation 



activities conducted under the planned extraction zone hydrogeologic study at the FMC 



Plant Operable Unit during 2014.  The National Contingency Plan (NCP), codified in 40 



Code of Federal Regulations (CFR) 300, requires that IDW be handled to attain all the 



applicable or relevant and appropriate requirements (ARARs) to the extent practicable, 



considering the urgency of the situation.  The purpose of this SOP is to present 



procedures to be followed in the management of IDW generated during these field 



activities. 



Potential IDW that may be generated during field activities are solid wastes and may 



include (but are not limited to) the following media and waste types:   



Fluids Solids 
Groundwater well development / purge Soils and soil cuttings 
Drilling mud Plastic tarps or sheeting 



Grout Drill pipe and well casing/screen 
Decontamination fluids and wastewater Decontamination solids 
 Disposable equipment (i.e., rope, bailers, 



sampling equipment, & other consumables)



 Spent personal protective equipment (PPE) 



 Used containers, sample bottles 



 Packaging materials 



 



The above wastes may or may not be encountered, generated or managed while 



performing the 2014 field activities.  However, all solid waste streams will be 



characterized to determine if they are hazardous wastes per 40 CFR § 262.11 for the 



purposes of handling and disposal.  Guidance from this document shall be used as part of 



project planning to estimate total volumes of IDW likely to be generated during the 



anticipated 2014 field activities as well as how the IDW will be managed and disposed.   
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2.0  DEFINITIONS 



Area of Contamination (AOC) unit:  The AOC unit concept is critical to the IDW 



management at a CERCLA investigation site.  Although EPA has not promulgated a 



definition of an AOC unit, an AOC unit is generally an area within a CERCLA 



investigation site with similar characteristics with respect to contamination and the 



associated risks to human health and the environment.  A CERCLA investigation site 



may contain one or more AOC units.  AOC units for the FMC Plant Operable Unit, which 



may be different from the Remediation Units (RUs) as used in the SRI Work Plan for the 



FMC Plant OU and/or the Remediation Areas (RAs) used in the SFS Report for the FMC 



Plant OU, will be delineated based upon exiting information, information gathered during 



the SRI, and visual observation as well as consideration of IDW management.   



Decontamination fluids:  Any fluids, including aqueous wash water, solvents, and 



contaminants that are used or generated during decontamination procedures. 



Decontamination solids:  Any solids, including soils and soil cuttings, fill materials, and 



contaminants that are generated during decontamination procedures. 



Grout:  A fluid mixture of cement and water (neat cement) of a consistency that can be 



forced through a pipe and placed as required. 



Hazardous waste:  A solid waste that meets the definition of a hazardous waste under 



RCRA as defined in 40 CFR § 261.3. 



Hazardous IDW:  An investigation derived waste that is also a hazardous waste under 



RCRA as defined in 40 CFR § 261.3. 



Investigation-derived waste (IDW):  Solid wastes, as defined in 40 CFR § 261.2, 



directly generated as result of performing the 2014 field activities at the FMC Plant OU.   



Nonhazardous waste:  A solid waste that does not meet the definition of a hazardous 



waste as defined in 40 CFR § 261.3 or is excluded from hazardous waste regulation per 



40 CFR § 261.4(b). 
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Soils and soil cuttings:  Solid material generated from excavation or drilling processes.  



Soils may include native soils, fill materials, and/or other historical plant waste streams 



used as fill materials on the site. 



Solid waste:  Any waste stream (solid, liquid or containerized gas) that meets the 



definition of solid waste under RCRA as defined in 40 CFR § 261.2. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of the field team roles and responsibilities for 



management of IDW generated while conducting the 2014 field activities.  This list is not 



intended to be a comprehensive list as additional personnel may be involved.  Project 



team member information shall be included in project-specific plans (e.g., work plan, 



field sampling plan, quality assurance plan, etc.), and field personnel shall always consult 



the appropriate documents to determine project-specific roles and responsibilities.  In 



addition, one person may serve in more than one role on any given project. 



RDRA Project Manager:  Responsible to ensure that all field team members are 



properly trained per their responsibilities associated with IDW and that appropriate 



equipment and facilities are available for appropriate IDW management. 



Field Team Leader (FTL):  Implements the field program and supervises all field team 



members in the appropriate management of IDW.  Ensures that only properly trained 



personnel are managing IDW on the site. 



Environmental, Health and Safety (EHS) Officer:  Assists the Field Team Leader in 



the supervision of all IDW management on site.  The EHS officer shall be responsible for 



all IDW identification and characterization, on site disposal, off site shipment and 



disposal, waste accumulation, emergency response and contingency planning, IDW 



training, and IDW reporting and recordkeeping.   
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Project Team Members:  Ensure that they are properly trained prior to any IDW 



management as well as follow the appropriate IDW procedures and training. 



4.0  REGULATORY BASIS AND GUIDANCE 



IDW encountered, generated, or managed during the 2014 field activities may contain 



hazardous substances as defined by CERCLA.  Some IDW may be hazardous wastes 



under RCRA while others may be regulated under other federal laws such as TSCA.  



These regulatory requirements may be applicable or relevant and appropriate 



requirements (ARARs) which impact how the IDW is managed.  Note that hazardous 



wastes under RCRA and/or wastes regulated under TSCA are not expected to be 



encountered, generated, or managed as part of the 2014 field activities.  However, waste 



determinations will be performed and documented on all waste streams.  



4.1  EPA GUIDANCE ON IDW MANAGEMENT 



The management of IDW generated during the 2014 field activities shall be in 



accordance with EPA Guidance “Management of Investigation-Derived Wastes During 



Site Inspections”, May 1991 (EPA, 1991).  This guidance is based upon EPA’s strategy 



for managing IDW based upon the following concepts: 



 The National Contingency Plan (NCP) directive that CERCLA site 



investigations (SI) comply with applicable or relevant and appropriate 



requirements (ARARs) to the extent practicable. 



 The Area of Contamination (AOC) unit concept. 



The specific elements of EPA’s guidance for IDW management are as follows: 



 Characterizing IDW through the use of existing information (manifests, 



MSDSs, previous test results, knowledge of the waste generation process, and 



other relevant records) and best professional judgement. 
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 Delineating an AOC unit for leaving RCRA hazardous soil cuttings within the 



unit. 



 Containerizing and disposing of RCRA hazardous groundwater, 



decontamination fluids, PPE, and disposable equipment at RCRA Subtitle C 



facilities.  



 Leaving on-site RCRA nonhazardous soil cuttings, groundwater, and 



decontamination fluids preferably without containerization and testing. 



In general, EPA does not recommend removal of wastes from sites, in particular, from 



those sites where IDW do not pose any immediate threat to human health or the 



environment.  Actions taken during the 2014 field activities with respect to IDW, that 



leave conditions essentially unchanged, should not require a detailed analysis of ARARs 



or assurance that conditions at the site will comply with the ARARs.  At the same time, 



field personnel conducting the 2014 field activities should ensure that their handling of 



IDW does not create additional hazards at the site. 



In brief, compliance with the NCP can generally be assured by: 



1) Identifying contaminants, if any, present in the IDW based upon existing information 



and best professional judgement; testing is not required in most circumstances. 



2) Determining ARARs and the extent to which it is practicable to comply with them. 



3) Delineating an AOC unit based upon existing information and visual observation if 



soil cuttings are RCRA hazardous. 



4) Burying RCRA hazardous soil cuttings within the AOC unit, so long as no increased 



hazard to human health and the environment will be created.  Containerization and 



testing are not required. 











Revision 1.1   SOP – 4 
January 2014  Page 6 of 24  



5) Containerizing RCRA hazardous groundwater and other RCRA hazardous IDW such 



as PPE, disposable sampling equipment, and decontamination fluids for off-site 



disposal. 



4.2  HAZARDOUS WASTE REGULATION 



The RCRA hazardous waste regulations are clearly ARARs for hazardous IDW 



generated and managed during the 2014 field activities.  However, with the application of 



EPA IDW guidance, RCRA requirements apply to management of IDW in the following 



manner: 



 If RCRA hazardous IDW is stored or disposed off-site, then comply with all 



RCRA (and other ARAR) requirements. 



 If RCRA hazardous IDW is stored on-site, then comply with RCRA (and other 



ARAR) requirements to the extent practicable. 



For the 2014 field activities, the following general guidance is expected to be practicable 



and therefore followed, recognizing that each situation will be evaluated against EPA 



IDW guidance (EPA, 1991) as well as RCRA hazardous waste requirements and other 



ARARs: 



 IDW may be assumed not to be a “listed” hazardous waste under RCRA 40 



CFR 261 Subpart D, unless available information about the site suggests 



otherwise.   



 IDW characterization to determine if the IDW exhibits RCRA hazardous waste 



characteristics do not typically require testing if the characterization can be 



made by “applying knowledge of the hazardous characteristics in light of the 



materials or processes used” or by historical testing consistent with 40 CFR § 



262.11(c). 
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 Compliance with the RCRA hazardous waste generator requirements of 40 CFR 



Part 262 for all RCRA hazardous IDW generated and/or managed (with 



exception of soil cuttings managed in accordance with the EPA IDW guidance).  



It is presumed that the RCRA hazardous IDW generated will fall within the 



large quantity generator (LQG) requirements.  



 Land disposal does not occur (and thus the Land Disposal Restrictions [LDR] of 



40 CFR Part 268 are not applicable) when IDW soil cutting wastes are: 



 Moved, stored or left in place within a single AOC unit; 



 Capped in place; 



 Treated in situ (without moving the IDW to another AOC unit for 
treatment); or  



 Processed within the AOC unit to improve structural stability (without 
placing the IDW into another AOC unit for processing). 



 



 Conversely, land disposal does occur (and the LDR of 40 CFR Part 268 are 



applicable) when IDW soil cutting wastes are: 



 Moved from one AOC unit to another AOC unit for disposal; 



 Moved outside an AOC unit for treatment or storage and returned to 
the same AOC unit for disposal; 



 Excavated from an AOC unit and placed in a container, tank, surface 
impoundment, etc. and then re-deposited back into the same AOC. 



 



5.0  DESCRIPTION OF ANTICIPATED IDW MANAGEMENT 



The following subsections provide a description of the anticipated IDW to be 



encountered, generated, and/or managed at the FMC Plant Operable Unit during the 2014 



field activities and the anticipated management of each.  It should be noted that this 



information is provided for planning purposes, and will be evaluated and may need to be 



revised based upon actual experience and waste determinations while on site. 
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5.1  SOIL AND SOIL CUTTINGS 



During the 2014 field activities, numerous test pits, trenches, and borings will be 



performed within the Western Undeveloped Area (WUA) of the FMC Plant Operable 



Unit to gain access to appropriate depths for soil sampling and to provide a source of 



clean soil for the test gamma cap.  The WUA was determined during the SRI to be un-



impacted, therefore, soils from this area will be managed as clean soils.  There will also 



be extraction wells and sampling wells installed at the northeast corner of the FMC Plant 



OU.  In addition to native soils, fill materials including slag and phosphate ore are 



expected to be encountered.  Past analyses of these fill materials have determined that 



these fill materials do not demonstrate any characteristics of a hazardous waste, and 



therefore would not be hazardous.   



Therefore, all soil and soil cuttings managed during the 2014 field activities will be 



managed as follows unless field observations are different than expected:   



 Leaving on-site RCRA nonhazardous soil cuttings within the AOC where they 



are generated.  Typically, this will involve placing soil cuttings back into the 



same investigation pit, trench, or bore hole (except finished wells) and in the 



same order from which the material was removed, to the extent practicable.  For 



example, and effort will be made to segregate fill materials from native soils as 



soil cuttings are removed from a pit, trench, or bore hole.  For finished wells, 



the soil cuttings will be spread out at the surface near the bore hole.  The 



placement of the soil cuttings back into the pit, trench or bore hole will typically 



involve placement of the native soils back first, followed by the fill materials.  



This should ensure that there are not additional hazards created at the site and 



that site conditions remain essentially unchanged.  



5.2  WELL DEVELOPMENT AND PURGE FLUIDS 



During the 2014 field activities, groundwater extraction wells and piezometers are 



anticipated to be installed in the northeast area of the FMC Plant Site. Fluids will be 
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generated during the development of the wells and piezometers and purge water will be 



generated during the planned pump testing of the extraction wells. During the over 20 



years of groundwater monitoring at the FMC OU, including sampling from 



approximately 125 monitoring wells at the FMC OU, over 4,500 samples and over 



50,000 individual analytical results, no groundwater sample result has ever exceeded the 



threshold values for RCRA characteristic waste, and therefore, based upon process 



knowledge and consistent with the requirements of 40 CFR §262.11, the liquid IDW 



generated during the development of the wells and piezometers and the pump testing 



would not be hazardous.   



Well development and purge fluids (liquid IDW) generated during the field activities will 



be managed as follows unless field observations are different than expected: 



 Liquid IDW will be characterized based on analysis of development fluids from 



each extraction well and piezometer which will be separately containerized in a 



portable container(s) as generated, and held pending waste determination. 



 As a confirmation of the extensive existing groundwater data set described 



above, a sample of well development fluids from each new well and piezometer 



will be collected and analyzed for pH and the eight RCRA metals. 



 Liquid IDW that is determined to be nonhazardous will be transferred from the 



portable container(s) to a water truck(s) and utilized for dust control on-site. 



 Subsequently generated liquid IDW (e.g., well purge [aquifer pump test] fluids) 



will be characterized through the use of existing information (extensive existing 



data set described above, well development fluid characterization described 



above, knowledge of the contaminants present, and other relevant records) and 



best professional judgment as consistent with the requirements of 40 CFR 



§262.11.  This characterization will be documented and maintained as part of 



the solid/hazardous waste determination records. 
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 Subsequently generated liquid IDW that are determined to be nonhazardous will 



be loaded directly from the well pump (or booster pump if needed) directly into 



water trucks for dust control on the site.  For dust control, the approximately 1.5 



million gallons of water that will be pumped over an approximately one week 



period during the aquifer testing would represent a total of about 0.014 inches 



(or about 0.003 inches per day) of water spread over about a 340 acre area of 



the plant site (site-wide roadways and areas within RA-A). 



 Any well which produces liquid IDW that is determined to be hazardous will be 



managed per the procedures presented in Section 6.0 below and disposed in an 



off-site RCRA facility. 



5.3  SPENT SAMPLING-RELATED EQUIPMENT 



During the 2014 field activities, spent sampling-related equipment may be generated.  



This may include (but not limited to) plastic sheeting/tarps, rope, bailers, sampling 



equipment, spent PPE, sample bottles, used containers, packaging materials, and other 



consumables.  The spent sampling-related equipment is expected to be nonhazardous, 



based upon historical and SRI data collected.   



While the spent sampling-related equipment will be evaluated on a case-by-case basis, 



the general approach to be followed for spent sampling-related equipment IDW will 



follow the EPA guidance for IDW (EPA, 1991) which includes: 



 Containerizing the spent sampling-related equipment at the point of generation.   



 Characterizing the spent sampling-related equipment IDW through the use of 



existing information (previous test results, previous waste characterization, 



knowledge of the contaminants present, and other relevant records) and best 



professional judgement.  This characterization will be documented and 



maintained as part of the solid/hazardous waste determination records. 
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 Those spent sampling-related equipment IDW that are determined to be 



nonhazardous will be disposed along with other Site non-hazardous solid waste. 



 Those spent sampling-related equipment IDW that are determined to be 



hazardous (although not expected) will be managed per the procedures 



presented in Section 6.0 below and disposed in an off-site RCRA facility. 



5.4  DECONTAMINATION FLUIDS AND SOLIDS 



5.4.1 Decontamination Fluids and Solids Associated with Drilling, Digging, and/or 



Trenching 



During the 2014 field activities, decontamination fluids and solids will be generated.  



Typically, these will be generated at a common decon area, although there may be more 



than one decon area.  Typically, the decontamination IDW will include (but not limited 



to) washwater from equipment, cleaning agents, cleaning utensils, and spent PPE (along 



with associated contaminants).  Although this decontamination IDW is expected to be 



nonhazardous, waste determinations will be performed on each waste stream.   



5.4.2 Decontamination Fluids and Solids Waste Management 



While the decontamination IDW will be evaluated on a case-by-case basis, the general 



approach to be followed for decontamination IDW will follow the EPA guidance for 



IDW (EPA, 1991) which includes: 



 Containment of decontamination fluids (typically washwater) as generated.  The 



washwater will be segregated from solids to the extent practicable (i.e., solids 



will be allowed to settle out of the washwater on the decontamination 



containment pad).  Washwater will then be containerized to await waste 



determination.  Solids will also be containerized in a separate container to await 



waste determination. 
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 Other decontamination solids such as cleaning utensils and PPE will also be 



containerized to await waste determination.   



 Characterizing the decontamination IDW through the use of existing 



information (previous test results, previous waste characterization, knowledge 



of the contaminants present, and other relevant records) and best professional 



judgement.  This characterization will be documented and maintained as part of 



the solid/hazardous waste determination records. 



 The decontamination solids IDW that are determined to be nonhazardous will 



be disposed in on-site. 



 The decontamination liquids IDW that are determined to be nonhazardous will 



be disposed as a nonhazardous solid waste, preferably on-site. 



 The decontamination IDW (either liquid or solid) that are determined to be 



hazardous will be managed per the procedures presented in Section 6.0 below 



and disposed in an off-site RCRA facility. 



6.0  PROCEDURES FOR HAZARDOUS IDW MANAGEMENT 



Although hazardous IDW is not expected to be generated, the following procedures apply 



to all IDW that have been determined to be hazardous except for soil cuttings IDW that 



remain with the AOC unit. 



6.1  INTRODUCTION 



Once an IDW has been determined to be hazardous, the federal RCRA Subtitle C waste 



management requirements apply to that waste.  The scope of this procedure covers the 



requirements for large quantity generators of hazardous IDW which manage the 



hazardous IDW on site such that RCRA permitting is not required.  
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6.2  DETERMINE LAND DISPOSAL RESTRICTIONS 



The 1984 amendments to the RCRA law included a prohibition of land disposal of 



certain hazardous wastes without first meeting some treatment standards.  For the most 



part, all listed and characteristic hazardous wastes must be treated according to the 



treatment levels and technologies outlined in 40 CFR Part 268 to reduce the toxicity 



and/or mobility of hazardous constituents prior to being disposed of on the land, i.e., 



landfilled.  Therefore, a generator must determine if the waste is a "restricted waste" 



under the land ban rules, and if so, off site treatment and disposal is limited.  Note that 



these rules apply only to wastes destined for land disposal which is defined as:  



placement in or on the land including a landfill, surface impoundment, waste pile, 



injection well, land treatment facility, salt dome formation, salt bed formation, 



underground mine or cave, or concrete vault or bunker.  Wastes which are shipped off 



site for disposal other than land disposal are not regulated under the land disposal 



restriction regulations of 40 CFR Part 268.     



Generators of hazardous wastes must determine if the waste is restricted from land 



disposal under 40 CFR Part 268.  The following reporting and recordkeeping 



requirements apply. 



 If a generator determines that he is managing a restricted waste and the waste 



does not meet the applicable treatment standards, with each shipment of 



waste, the generator must notify the treatment or storage facility in writing of 



the appropriate treatment standards; 



 If the generator determines that he is managing a restricted waste and the 



waste can be disposed without further treatment, with each shipment of waste, 



the generator must submit to the treatment, storage or disposal facility a notice 



and certification stating that the waste meets the applicable treatment 



standards; 



 If the generator determines that he is managing a waste subject to an 



exemption from a prohibition on the type of land disposal method utilized for 
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the waste, with each shipment of waste, the generator must submit to the 



receiving facility a notice stating that the waste is not prohibited from land 



disposal; 



 If the generator is managing prohibited waste in tanks, containers, or 



containment buildings regulated under 40 CFR 262.34, and is treating such 



waste in such tanks, containers, or containment buildings to meet applicable 



treatment standards, the generator must develop a waste analysis plan which 



describes the procedures the generator will carry out to comply with the 



treatment standards; and 



 If the generator determines whether the waste is restricted based solely on his 



knowledge of the waste, all supporting data used to make this determination 



must be retained on-site in the generator's files. 



 



The generator must retain on-site a copy of all notices, certifications, demonstrations, 



waste analysis data, and other documentation produced pursuant to these requirements 



for at least three years from the date the waste was last shipped from the site.  It should 



also be noted that it is prohibited to dilute a hazardous waste in order to circumvent the 



land disposal prohibitions (40 CFR 268.3).  Once a waste is determined to be a "restricted 



waste", an appropriate Treatment, Storage, and Disposal Facility (TSDF) can be selected 



to properly treat and dispose of the waste. 



6.3  ON-SITE ACCUMULATION 



As discussed in Section 5.0 above for each IDW generated, a large quantity generator 



(LQG) must make the appropriate hazardous waste determination per 40 CFR Part 



262.11.  If the IDW is determined to be hazardous, then the IDW will typically be stored 



on-site prior to shipment off-site for disposal.  The following requirements apply to all 



hazardous IDW being stored on-site prior to shipment. 
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6.3.1  EPA Identification Number (40 CFR Part 262.12) 
 
Any facility which is a LQG of hazardous wastes must not treat, store, dispose, transport 



or offer for transportation any hazardous waste without first obtaining a EPA 



identification number from EPA (or the authorized state).  Hazardous wastes cannot be 



offered to transporters or to treatment, storage or disposal facilities that have not received 



a EPA identification number.  The FMC Plant Operable Unit has an EPA ID number of 



IDD070929518 which will be used on all manifests for shipments of hazardous IDW for 



off-site disposal. 



6.3.2  On-Site Hazardous Waste Accumulation (Storage) (40 CFR 262.34(d)) 
 
Two types of accumulation areas for hazardous waste are permissible for a LQG without 



RCRA interim status or a Part B permit.  These are the "90-day storage area" and the 



"satellite accumulation station" (SAS).  The SAS requirements are discussed below.  



With regards to a "90-day storage area", a LQG may store hazardous wastes on-site for 



up to 90 days or less in a storage area, provided that the following conditions are met: 



 If the waste is placed in containers, the requirements of 40 CFR Part 265 



Subpart I (container requirements) are met.  See below for container 



requirements; 



 If the waste is placed in tanks, the requirements of 40 CFR 265 Subpart J 



(tank requirements) are met.  See below for the tank requirements. 



 At closure, the generator closes the storage area per the requirements of 40 



CFR 265.111 and 40 CFR 265.114; 



 The date which the hazardous waste is placed in the storage area is clearly 



marked on the container, and the container is clearly marked as "Hazardous 



Waste"; 



 The facility complies with 40 CFR Part 265 Subpart C, Preparedness and 



Prevention (See Section 6.3.3 below); 



 The facility complies with 40 CFR Part 265 Subpart D, Contingency Plan and 



Emergency Procedures (See Section 6.3.4); 
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 The facility complies with 40 CFR Part 265.16 training requirements (See 



Section 6.6 below); 



 Any hazardous wastes which are stored longer than 90 days must first be 



granted an extension by EPA (or authorized state). 



 
90-Day Storage Area Container Requirements (40 CFR Part 265 Subpart I) 
 
Hazardous waste stored in containers must meet the following requirements: 



 Containers must be in good condition, free of leaks; 



 Hazardous wastes must be compatible with container (or liner) material; 



 Containers must always be kept closed except to add or remove wastes; 



 Containers must be handled in a manner to avoid ruptures; 



 The storage area must be inspected at least weekly to check for container 
deterioration; and 



 Incompatible wastes must be stored separately with separate secondary 
containment. 



 



Incompatible wastes are wastes that are unsuitable for co-mingling because the co-



mingling could result in any of the following:   



 Extreme heat or pressure generation; 



 Fire; 



 Explosion or violent reaction;  



 Formation of substances that have the potential to react violently;  



 Formation of toxic dusts, mists, fumes, gases, or other chemicals; and/or  



 Volatization of ignitable or toxic chemicals due to heat generation.   



 



90-Day Storage Area Tank Requirements (40 CFR Subpart J) 
 
LQGs that accumulate or store hazardous wastes in tanks or tank systems must meet the 



following requirements: 
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 For tanks existing prior to July 14, 1986, an assessment of tank must be 



performed and certified by an independent, qualified, licensed engineer.  The 



written certification must be kept on file at the facility (40 CFR 265.191); 



 New tank systems (those built after July 14, 1986) must meet tank technical 



standards and have been certified by an independent, qualified, licensed 



engineer.  The written certification must be kept on file at the facility (40 CFR 



265.192); 



 New tank systems must have adequate secondary containment and leak 



detection systems.  Existing tanks must be upgraded to meet these standards 



by the time the tank is 15 years of age (40 CFR 265.193); 



 Tanks must be operated to prevent system failure, overflow and spills.  Tanks 



must be operated with sufficient freeboard to prevent overtopping (40 CFR 



265.194); 



 Inspect the tanks at least once each operating day for the following: 



  - Discharge control equipment; 



  - Monitoring equipment and controls;  



  - Tank level; and 



  - Evidence of leaks or spills. (40 CFR 265.195) 



 Inspect the tanks at least weekly for corrosion, erosion or leaks; 



 The tank must meet the closure and post-closure care provisions of 40 



CFR 265.197; and 



 Store incompatible wastes separately (40 CFR 265.199). 



 



Satellite Accumulation Station (SAS) Requirements (40 CFR 262.34(c)) 
 
A SAS is a container placed at or near the point of waste generation for the purpose of 



collecting the waste as it is being generated.  For example, a container may be placed in 



the quality control laboratory for collection of hazardous wastes generated in the 
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laboratory.  This SAS may collect up to 55 gallons of hazardous waste or 1 quart of acute 



hazardous waste.  The SAS does not need to meet the requirements of a storage area, 



provided the following conditions are met: 



 The amount of hazardous waste accumulated at the SAS does not exceed 55 



gallons (or 1 quart of acute hazardous waste); 



 The SAS is located at or near the point of generation where the waste is 



initially accumulated and is under the control of the operator of the process 



generating the waste; 



 The container used is in good condition, is compatible with the wastes being 



accumulated, and is kept closed except to add or remove wastes; 



 The container is marked with the words "Hazardous Waste" or other words to 



identify the contents; and 



 Once the 55-gallon limit is reached, the date is marked on the container and 



the container is moved from the SAS within three days to a proper location.  



For example, the wastes must either be moved to the storage area or be picked 



up by a waste transporter and moved off-site. 



 
6.3.3  Preparedness and Prevention (40 CFR Part 265 Subpart C) 
 
The following preparedness and prevention steps must be taken concerning the hazardous 



waste storage area: 



 The storage area must be operated and maintained to minimize the possibility 



of fire, explosions or releases of hazardous waste; 



 The facility must have appropriate communication systems, fire-fighting 



equipment, spill control equipment and decontamination equipment; 



 All emergency response systems and equipment must be tested monthly with 



documentation and maintained to assure proper operation; 



 Persons handling hazardous wastes must have immediate access to alarms 



and/or communication systems; 
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 The storage area shall have adequate aisle space for emergency response 



activities; and 



 The facility must attempt to make arrangements with the local police, fire 



departments, emergency response teams, and local hospitals to assure 



readiness for potential emergencies associated with the storage area. 



 



6.3.4  Contingency Plan and Emergency Procedures (40 CFR Subpart D) 
 
A LQG that accumulates or stores hazardous waste on site in a 90-day storage area must 



develop and keep current a contingency plan for the facility.  The purpose of the 



contingency plan is to provide an organized plan of action and delegation of 



responsibilities and authority to specific facility personnel to respond to emergency 



situations that may require both the facility and/or outside resources.  The contingency 



plan is designed to minimize hazards to humans or the environment from fires, explosion 



or any unplanned sudden or non-sudden release of hazardous waste/hazardous waste 



constituent to air, soil or surface water in compliance with the requirements of 40 CFR 



265 Subpart D.  MWH will maintain a Contingency Plan on the site if hazardous IDW 



are accumulated on-site. 



The key components of the contingency plan include the following (40 CFR 265.52): 



 A description of the emergency response organization, including designation 



of the Emergency Coordinator and alternates; 



 Response procedures; 



 Emergency notification; 



 Arrangements with local authorities; 



 List of names, addresses and phone numbers of designated emergency 



personnel and alternates; 



 List of emergency response communication equipment and locations; 



 Evacuation procedures, routes and alternates; and 
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 Procedures for amending the plan. 



 
Copies of the plan must be sent to (40 CFR 265.53): 



 The FMC Project Manager;  



 Power County Sheriff’s department; 



 Pocatello fire department; and 



 Other agencies as deemed appropriate. 



 



The emergency coordinator (EC) is the key person facilitating emergency preparedness 



and response.  The EC or designated alternate shall be on-site or on-call at all times.  The 



EC and alternates must be trained and thoroughly familiar with the contingency plan, 



emergency response activities and operation of the facility.  The EC must know the 



locations and characteristics of all waste generated, location of all records within the 



facility and the facility layout.  The EC must have the authority to commit the resources 



needed to carry out the spill response plan.  Any person or department who first discovers 



any spill of a hazardous waste/material is responsible for notifying the spill 



response/emergency response coordinator.  The EC for the 2014 field activities will be 



the EHS Officer with the Field Team Leader and the RDRA Project Manager as 



alternates. 



The contingency plan should be reviewed and immediately amended when: 



 Changes in applicable regulations occur; 



 The plan fails in an emergency; 



 Changes are made to emergency procedures; 



 Changes occur in emergency personnel list; or 



 Changes occur in emergency equipment list. 
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6.4  PRE-TRANSPORTATION REQUIREMENTS 



Prior to transporting hazardous wastes or offering hazardous wastes for transportation 



off-site, the generator must comply with the following: 



 Package the hazardous wastes in DOT-approved containers per 49 CFR Parts 



173, 178 and 179.  DOT-approved containers (such as drums) are usually 



marked as being DOT-approved); 



 Label the hazardous wastes according to DOT labeling requirements per 49 



CFR Part 172; 



 Mark each container (of 110 gallons or less) used in transportation with the 



following: 



HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal.  If 



found, contact the nearest police or public safety authority or the EPA. 



  - Generator's Name and Address 



  - Manifest Document Number 



 Ensure that the initial transporter placards the transport vehicle with the 



appropriate placard in accordance with 49 CFR Part 172 Subpart F. 



6.5  MANIFESTING OFF-SITE SHIPMENTS OF HAZARDOUS IDW 



Any generator which transports or offers for transportation hazardous waste for off-site 



treatment, storage or disposal must prepare a manifest according to manifest instructions 



for each shipment of similar hazardous wastes.  The manifest must be carefully filled out 



with each shipment.  Take care to follow the instructions and use the terms as listed in the 



instructions.  A generator must designate on the manifest one facility (designated facility) 



which is permitted to handle the waste described on the manifest (40 CFR 262.20).   



The generator must determine if the state to which the wastes are destined (consignment 



state) requires use of its own manifest.  If so, then the consignment state's manifest must 



be used.  If the consignment state does not require use of its manifest, and the state in 
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which the waste shipment originates (generator state) does, then the manifest from the 



generator state must be used.  If both states have manifests, use the consignment state 



manifest, making sure that there are sufficient copies to meet the generator state 



distribution requirements.  If neither state requires use of its manifest, then any uniform 



hazardous waste manifest may be used (40 CFR 262.21). 



The manifest must contain at least enough copies such that the generator gets two copies, 



the transporter gets one copy and the designated facility gets one copy.  Some states 



require additional copies to be sent to the state.  At the time of shipment, the generator 



must keep one copy (the generator copy) of the completed, signed manifest and give the 



remaining copies to the transporter.  Each copy must have the signature of the generator 



and the transporter at the time of shipment.  The original manifest shall be returned to the 



generator once the shipment reaches the designated facility and the manifest is signed by 



the designated facility (40 CFR 262.21). 



If the original, signed manifest is not received by the generator within a certain number 



of days, action by the generator is required.  These requirements are discussed in the 



following sections: 



 If, after 35 days from the date of shipment, the original manifest copy is not 



yet received by the LQG, the LQG must contact the transporter and/or the 



designated disposal facility to determine the status of the hazardous waste (40 



CFR 262.42(a)(1)).   



 If after 45 days from the date of shipment, the original manifest copy is not 



yet received by the LQG, the LQG must submit an exception report to the 



U.S. EPA (or authorized state).  The exception report must include a copy of 



the manifest along with an explanation of efforts to locate the hazardous 



wastes and the result of these efforts (40 CFR 262.42(a)(2)). 
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6.6  PERSONNEL TRAINING 



Any person, and their immediate supervisor(s), involved in waste management at a LQG 



facility which stores hazardous waste in a 90-day storage area must undergo initial and 



annual training for hazardous waste management (40 CFR 262.34(a)(4) and 40 CFR 



265.16).  Facility personnel are required to successfully complete a program of classroom 



instruction or on-the-job training that teaches them to perform hazardous waste 



management duties relevant to their jobs.  The program must be directed by a person 



trained in hazardous waste management procedures.   



The training must be designed to enable personnel to effectively respond to emergencies 



by becoming familiar with emergency procedures, emergency equipment and emergency 



systems, including the following; 



 Procedures for using, inspecting, repairing and replacing facility emergency 
and monitoring equipment; 



 Communications or alarm systems; 



 Response to fires or explosions; and 



 Off-site communication. 



 
Employee training is to be held at regular intervals.  Emergency planning information, 



e.g., the Contingency Plan, also should be provided to state and local emergency 



response agencies at regular intervals (40 CFR 265.37 and 265.53).  Employees required 



to receive the training cannot work unsupervised until they have completed the training 



requirements (either classroom or on-the-job training).  In addition, facility personnel 



must take part in an annual review of the initial training. 



The following records must be maintained at the facility for employees affected by this 



training: 



 Job title for each position and name of employee filling each job; 



 Job descriptions for each position related to hazardous waste management; 
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 Written description of type and amount of initial and continuing training that 



will be given to each person filling the various job positions; and 



 Documentation that necessary training has been given and completed by each 



affected personnel. 



 
Training records are required to be kept on current personnel until closure of the facility.  



For former employees, training records must be kept for at least three years from the date 



the employee last worked at the facility and may be transferred if the employee stays 



within the same company (40 CFR 265.16(e).  



6.7  REPORTING AND RECORDKEEPING 



The following reports are required of a LQG: 



 Manifest exception reports as discussed in Section 6.5 above. 



 A LQG must submit a Biennial Report to the EPA (or authorized state) every 



even numbered year by March 1, e.g., March 1, 2008 for the 2007 reporting 



year.  The Biennial Report is to be submitted on EPA form 8700-13A.  



 



The following records are required to be kept for a minimum of three years by the LQG: 



 The signed original manifests; 



 Biennial reports; 



 Exception reports; 



 All records pertaining to hazardous waste determinations; and 



 Land disposal determination records, notification and certification records. 



7.0  REFERENCES 



EPA, 1991.  Management of Investigation-Derived Wastes During Site Inspections, 



EPA May 1991, EPA/540/G-91/009 
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1.0  INTRODUCTION 



This standard operating procedure (SOP) is intended for use as a guide for soil logging 



procedures at sites requiring subsurface investigation.  The SOP employs the Unified Soil 



Classification System (USCS) and the ASTM Standard D 2488 - 90 Standard Practice for 



Description and Identification of Soils (Visual-Manual Procedure; ASTM, 1990). A 



thorough working knowledge of this SOP is critical for field personnel to standardize 



logging procedures and to enable subsequent correlation between borings at a site, 



allowing for accurate site characterization.  



The information described in this SOP is summarized on the USCS chart in Attachment 



A.  Laminated copies of this chart shall be available for all field personnel.  Other field 



references may also be used according to personal preference. However, such references 



shall be based on the USCS.   



2.0  DEFINITIONS 



Use of the USCS requires familiarity with the grain size ranges that define a particular 



type of soil, as well as several other physical characteristics.  The grain size definitions 



and physical characteristics upon which soil descriptions are based are presented below.  



2.1  GRAIN SIZES 



USCS grain sizes are based on U.S. standard sieve sizes, which are defined as follows:   



• Standard sieves with larger openings are named according to the size of the 



openings in the sieve mesh.  For example, a "No.3" sieve contains 3 openings 



per square inch.   



• Standard sieves with smaller openings are given numbered designations that 



indicate the number of openings per square inch.  For example, a "No. 4" sieve 



contains 4 openings per square inch.   
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The following grain size definitions are paraphrased from the ASTM Standard D 2488 - 



90.  Field personnel shall familiarize themselves with the grain size definitions and refer 



to the appropriate field guide for a visual reference.  



Boulders: Particles of rock that will not pass a 12-in. (300-millimeter [mm]) 



square opening. 



Cobbles: Particles of rock that will pass a 12-in. (300-mm) square opening and 



be retained on a 3-in. or 75 mm sieve. 



Gravel:  Particles of rock that will pass a 3-in (75-mm) sieve and be retained 



on a No. 4 (4.75-mm) sieve with the following subdivisions:   



Coarse Gravel: Passes a 3-in. (75-mm) sieve and is retained on a 



3/4-in. (19-mm) sieve 



Fine Gravel: Passes a 3/4-in. (19-mm) sieve and is retained on a 



No. 4 (0.19 in. or 4.75-mm) sieve 



Sand: Particles of rock that will pass a No. 4 (0.19 in. or 4.75-mm) sieve 



and be retained on a No. 200 (0.0029 in. or 75-micrometer [µm]) 



sieve with the following subdivisions: 



 Coarse Sand: Passes a No. 4 (0.19 in. or 4.75-mm) sieve and is 



retained on a No. 10 (0.079 in. or 2-mm) sieve 



Medium Sand: Passes a No. 10 (0.079 in. or 2-mm) sieve and is 



retained on a No. 40 (0.017 in. or 425-µm) sieve 



Fine Sand: Passes a No. 40 (0.017 in. or 425-µm) sieve and is 



retained on a No. 200 (0.0029 in. or 75-µm) sieve 
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Silt:  Soil passing a No. 200 (0.0029 in. or 75-µm) sieve that is non-plastic 



or very slightly plastic, and that exhibits little or no strength when  



air-dried.  Individual silt particles are not visible to the naked eye. 



Clay: Soil passing a No. 200 (0.0029 in. or 75-µm) sieve that can be made 



to exhibit plasticity within a range of moisture contents, and that 



exhibits considerable strength when air-dried.  Individual clay 



particles are not visible to the naked eye. 



2.2  PHYSICAL CHARACTERISTICS 



The physical characteristics described below are used in the USCS classification for  



fine-grained soils. Physical characteristics of coarse-grained soils and consolidated rock 



are presented in Section 4.2.  A brief definition of each physical characteristic is 



presented including a description and criteria.  However, with the exception of plasticity, 



the criteria for the field tests are generally too time-consuming to perform regularly in the 



field.  A determination of the type of fine-grained soil present in the sample can generally 



be made on the basis of plasticity, as described in Section 4.1.2.   



Dry Strength:  The Dry Strength is described as the ease with which a dry lump of soil 



crushes between the fingers. 



 
Description 



 
Criteria 



 
 



None: 
 
The dry specimen crumbles into powder with 
mere pressure of handling. 



 
Low: 



 
The dry specimen crumbles into powder with 
some finger pressure. 



 
Medium: 



 
The dry specimen breaks into pieces or 
crumbles with considerable finger pressure. 



 
High: 



 
The dry specimen cannot be broken with 
finger pressure.  Specimen will break into 
pieces between thumb and a hard surface. 
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Very High: 



 
The dry specimen cannot be broken between 
the thumb and a hard surface. 
 



 
 



Dilatancy Reaction: Dilatancy reaction is described at the speed with which water 



appears in a moist part of soil when shaken in the hand, and disappears while squeezing.  



 
Description  



 
Criteria 



 
 



None: 
 
No visible change in the specimen. 



 
Slow: 



 
Water appears slowly on the surface of the 
specimen during shaking and does not 
disappear or disappears slowly upon 
squeezing. 



 
Rapid: 



 
Water appears quickly on the surface of the 
specimen during shaking and disappears 
quickly upon squeezing. 
 



 



 



Toughness: Toughness is described as the strength of a soil, moistened near its plastic 



limit, when rolled into a 1/8-in. diameter thread.   



 
Description  



 
Criteria 



 
 



Low: 
 
Only slight pressure is required to roll the 
thread near the plastic limit.  The thread and 
the lump are weak and soft. 
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Medium: 



 
Medium pressure is required to roll the thread 
to near the plastic limit.  The thread and the 
lump have medium stiffness. 
 



High: 
 
 



Considerable pressure is required to roll the 
thread to near the plastic limit.  The thread and 
the lump have very high stiffness. 
 



 



Plasticity: Plasticity is described as the extent to which a soil may be rolled into a 1/8 in. 



thread, and re-rolled when drier than the plastic limit. 



 
Description  



 
Criteria 



 
 



Nonplastic: 
 
A 1/8-in. (3-mm) thread cannot be rolled at 
any water content. 
 



Low: The thread can barely be rolled and the lump 
cannot be formed when drier than the plastic 
limit. 
 



Medium: The thread is easy to roll and not much time is 
required to reach the plastic limit.  The thread 
cannot be rerolled after reaching the plastic 
limit.  The lump crumbles when drier than the 
plastic limit. 
 



High: It takes considerable time rolling and kneading 
to reach the plastic limit.  The thread can be 
rerolled several times after reaching the plastic 
limit.  The lump can be formed without 
crumbling when drier than the plastic limit. 
 



 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often additional 
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personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



RDRA Project Manager:  Defines objectives of fieldwork.  Prepares drilling and 



sampling plans with input from the Project Hydrogeologist/Field Team Leader.  Oversees 



and prepares subcontracts.   



RDRA Field Team Leader (FTL) and/or Project Hydrogeologist, Geologist, or 



Engineer:  Implements field program.  Records and reviews boring logs.  Supervises 



drilling subcontractor.  Prepares daily logs of field activities. 



4.0  SOIL LOGGING PROCEDURES 



The following aspects of a project shall be considered before sampling and soil logging 



commences.  This information is generally summarized in a project-specific work plan or 



field sampling plan, which shall be thoroughly reviewed by all field personnel prior to the 



initiation of work. 



• Purpose of the soil logging (e.g., initial investigation, subsequent 



investigation, remediation, etc); 



• Known or anticipated hydrogeologic setting including stratigraphy (i.e., 



consolidated/unconsolidated, depositional environment, presence of fill 



material, etc.), physical characteristics of the aquifer (porosity/permeability), 



type of aquifer (confined/unconfined), recharge/discharge conditions, aquifer 



thickness and groundwater/surface water interrelationships; 



• Drilling conditions 



• Previous soil boring or borehole geophysical logs (these should be carried to 



the field for reference) 



• Soil sampling and geotechnical testing program 
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• Characteristics of potential chemical release(s) (i.e., chemistry, density, 



viscosity, reactivity, and concentration, etc.) 



• Health and Safety requirements 



• Regulatory requirements 



The procedures used to determine the correct soil sample classification are described 



below.  



4.1  FIELD CLASSIFICATION OF SOILS 



The following soil classification procedures are based on the ASTM Standard D 2488 - 



00 for visual-manual identification of soils (ASTM, 2000).  When identifying soils, the 



proper USCS soil group name is given, followed by the group symbol.  For clarity, the 



group symbol shall be placed in parentheses after the written soil group name.  



Alternatively, a separate column may be designated for the group symbol. 



Soil identification using the visual-manual procedures is based on naming the portion of 



the soil sample that will pass a 3-in. (75-mm) sieve.  Therefore, before classifying a soil, 



any particles larger than 3 inches (cobbles and boulders) shall be removed, if possible.  



The percentage of cobbles and boulders shall be estimated and recorded. 



Using the remaining soil, the next step of the procedure is to estimate the percentages, by 



dry weight, of the gravel, sand, and fine fractions (particles passing a No. 200 sieve).   



The percentages shall be estimated to the closest 5 percent.  In general, the soil is  



fine-grained (e.g., silt or clay) if it contains 50 percent or more fines, and coarse-grained  



(e.g., sand or gravel) if it contains less than 50 percent fines.  If one of the components is 



present but estimated to be less than 5 percent, its presence is indicated by the term trace.  



For example, 'trace of fines' shall be added as additional information following the formal 



USCS soil description.   



Procedure for Identifying Coarse-Grained Soils:  If the sample has been determined to 



contain less than 50 percent fines, the soil may be classified as either gravel (if the 
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percentage of gravel is estimated to be more than the percentage of sand), or sand (if the 



percentage of gravel is estimated to be equal to or less than the percentage of sand). 



If the soil is predominantly sand or gravel but contains an estimated 15 percent or more of 



the other coarse-grained constituent, the words "with gravel" or "with sand" shall be 



added to the group name.  For example: "gravel with sand (GP)."  If the sample contains 



any cobbles or boulders, the words "with cobbles” or "with cobbles and boulders" shall be 



added to group name.  For example: "silty gravel with cobbles (GM)". 



5 Percent or Less Fines:  The soil is a 'clean gravel' or 'clean sand' if the percentage of 



fines is estimated to be 5 percent or less.  'Clean' is not a formal USCS name, but rather a 



general descriptor for implying little to no fines.  Clean sands and gravels are given the 



USCS designation as either well graded or poorly graded, as described below. 



The soil sample is well-graded gravel  (GW), or well-graded sand (SW), if it has a wide 



distribution of particle sizes and substantial amounts of the intermediate particle sizes.  



On the other hand, the soil sample is a poorly-graded gravel (GP) or poorly-graded sand 



(SP) if it consists predominantly of one grain size (uniformly graded), or has a 



distribution of sizes with some intermediate sizes obviously missing (gap- or  



skip-graded). 



NOTE:  When using the USCS, keep in mind the differences between grading and 



sorting.  The term grading is used to indicate the size class of particles contained in the 



sample, while sorting refers to the range of the particle sizes on either side of the average 



particle size.  For example, poorly-graded sand containing predominantly one grain size 



would be considered well-sorted, and vice-versa.  One notable exception to this general 



rule is a skip-graded (bi-modally distributed) sample: sand containing two distinct grain 



sizes would be considered both poorly-sorted and poorly-graded.  The USCS uses only 



the GRADING descriptor in soil naming, not the sorting descriptor. 



15 Percent Fines:  If the percentage of fines is estimated to be 15 percent or more, the 



soil may be classified as silty or clayey gravel or silty or clayey sand.  For example, a soil 



can be identified as clayey gravel  (GC) or clayey sand  (SC) if the fines are clayey, or as 
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silty gravel  (GM) or silty sand  (SM) if the fines are silty.  The coarse-grained descriptor 



"poorly-graded" or "well-graded" is not included in the soil name, but rather, shall be 



included as additional information following the formal USCS soil description. 



>5 Percent but <15 Percent Fines:  If the soil is estimated to contain greater than 



5 percent and less than 15 percent fines, the soil sample shall be designated with a dual 



identification using two group symbols.  The first group symbol shall correspond to the 



clean gravel or sand portion of the sample (i.e., GW, GP, SW, SP) and the second symbol 



shall correspond to the clayey/silty gravel or sand portion (i.e., GC, GM, SC, SM).   



The group name shall correspond to the first group symbol, and include the words 



"poorly-graded" or "well-graded", plus the words "with clay" or "with silt" to indicate the 



character of the fines.  For example, "poorly-graded gravel with silt" would have the 



symbol GM, and “poorly graded gravels or gravel-sand mixtures” would have the symbol 



GP. 



Procedure for Identifying Fine-Grained Soils:  The USCS classifies inorganic, fine-



grained soils according to their degree of plasticity and other physical characteristics 



defined in Section 2.2 and Tables 9-1 through 9-4 (i.e., soil sample with no or low 



plasticity is indicated with an "L"; and soil sample with high plasticity is indicated with 



an "H").  As indicated in Section 2.2, the field tests used to determine dry strength, 



dilatancy, and toughness are generally too time-consuming to be performed on a routine 



basis.  However, the field test for plasticity can be easily performed.  While field 



personnel shall be familiar with the definitions of the physical characteristics and 



concepts of the field tests, field classifications shall generally be based primarily on 



plasticity.  NOTE:  if precise engineering properties are necessary for the project (e.g., 



construction or modeling) geotechnical samples shall be collected for laboratory testing.  



The results of the laboratory tests shall be compared to the field logging results.  



Characteristic physical properties of fine-grained soils are listed below. 



Silt (ML):   the soil has no to low dry strength, slow to rapid 



dilatancy, and low toughness and plasticity, or is 



nonplastic. 
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Lean clay (CL):   inorganic clay soil with medium to high dry 



strength, no or slow dilatancy, medium 



toughness, and slightly plastic.   



Organic soil (OL or OH):   the soil contains enough organic particles to 



influence the soil properties.  Organic soils 



usually have a dark brown to black color and 



may have an organic odor.  Often, organic soils 



will change color, for example, from black to 



brown, when exposed to the air.  Organic soils 



normally will not have a high toughness or 



plasticity. 



Elastic silt (MH):   the soil has low to medium dry strength, no to 



slow dilatancy, and low to medium toughness 



and plasticity; will air dry more quickly than 



lean clay and have a smooth, silky feel when 



dry. 



Fat clay (CH):   soil has high to very high dry strength, no 



dilatancy, and high toughness and plasticity.   



Other Modifiers for use with Fine-Grained Soils:  



15 Percent to 25 Percent Coarse-Grained Material:  If the soil is estimated to have 



15 percent to 25 percent sand or gravel, or both, the words "with sand" or "with gravel" 



(whichever is predominant) shall be added to the group name.  For example: "lean clay 



with sand (CL)" or "silt with gravel (ML)".  If the percentage of sand is equal to the 



percentage of gravel, use "with sand".   



30 Percent Coarse-Grained Material:  If the soil is estimated to have 30 percent or 



more sand or gravel, or both, the words "sandy" or "gravelly" shall be added to the group 



name.  Add the word "sandy" if there appears to be the same or more sand than gravel.  
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Add the word "gravelly" if there appears to be more gravel than sand.  For example: 



"sandy silt (ML)", or "gravelly fat clay (CH)". 



Procedure for Identifying Borderline Soils:  To indicate that the soil may fall into one 



of two possible basic groups, a borderline symbol may be used with the two symbols 



separated by a slash.  For example, a soil containing an estimated 50 percent silt and 50 



percent fine-grained sand may be assigned a borderline symbol "SM/ML".  Borderline 



symbols shall not be used indiscriminately.  Every effort shall be made to first place the 



soil into a single group and then to estimate percentages following the USCS soil 



description. 



4.2  DESCRIPTIVE INFORMATION FOR SOILS 



After the soil name and symbol are assigned, the soil color, consistency/density, and 



moisture content shall be described in that order.  Other information is presented later in 



the description, as applicable.  



Color:  Color is an important property in identifying both inorganic and organic soils, 



and may also be useful in identifying materials of similar geologic or depositional origin 



in a given location.  Munsell Soil Color Charts or Rock Charts shall be used. 



When using Munsell Soil Color Charts, use the appropriate color charts to assign the 



applicable color name and Munsell symbol to a wet soil sample (colors change as 



moisture content changes, and all color descriptions shall be made on wet soil for 



consistency).  The ability to detect minor color differences varies among people, and the 



chance of finding a perfect color match in the charts is rare.  Keeping this in mind shall 



help field personnel avoid spending unnecessary time and effort going through the chart 



pages.  In addition, attempts to describe soils in detail beyond the reasonable accuracy of 



field observations may result in less accurate soil descriptions than would be achieved by 



simple expression of the dominant colors (Munsell Soil Color Chart, 1992).  All soil 



color information shall be recorded in the field logbook or field forms. 
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It should be noted that soil color may also be impacted by contamination.  To the extent 



possible, information pertaining to color impacted by such factors shall also be recorded 



on the boring logs. 



Consistency/Density:  Consistency is used to describe fine grained soils (silt and clay) 



and density is used to describe coarse grained (sand and gravel).   Consistency and density 



can be described based on the blows per foot using a 140-pound hammer dropped 30" or 



by completing field tests. This and other pertinent information shall be clearly indicated 



in the field log book on the soil boring-log.  



 



Criteria for Describing Consistency by field test 
 



 
 



Consistency (Silt 
and Clay) 



 
 



 



Blows/ft* 



 



Thumb Penetration 



Term 2.0" ID 
 



 
Very soft: 



 
0-2 



Easily penetrated several inches by thumb.   



 
Soft: 



 
2-4 



Easily penetrated 1in. (25 mm) by thumb. 
Molded with light finger pressure.  



 
Medium stiff: 



 
4-9 



Can be penetrated ¼ in. (6 mm) by thumb with 



moderate effort. Molded with strong finger 



pressure. 



 
Stiff: 



 
9-17 



Indented about penetrated ¼ in. (6 mm) by 



thumb but penetrated only with great effort. 



 
Very stiff: 



 
17-39 



Readily indented by thumbnail. 



 
Hard: 



 
39-78 



Indented with difficulty by thumbnail. 
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Very hard: 



 
>78 



Unable to indent with thumbnail. 



 



 
Density (Sand and 



Gravel) 
Blows/ft* 



 



 



Blows/ft* 



 



Thumb Penetration 



Term 2.0" ID 
 



 
Very loose: 



 
0-5 



 
Easily penetrated with thumbnail  



 
Loose: 



 
5-12 



 
Easily penetrated with finger pressure  
  



Medium dense: 12-37 Penetrated by strong finger pressure. 



 
Dense: 



 
37-60 



Penetrated only slightly by strong finger 



pressure. 



 
Very dense: 



 
>60 



Penetrated only slightly by very strong finger 



pressure. 



 



Moisture:  Moisture condition of the soil shall be described as dry (absence of moisture, 



dusty, dry to the touch), moist (damp but no visible water), or wet (visible free water, 



saturated). 



Angularity:  Describe the angularity of the sand (coarse sizes only), gravel, cobbles, and 



boulders, as angular, sub-angular, sub-rounded, or rounded in accordance with the 



following criteria: 



Angular: Particles have sharp edges and relatively planar sides with 



unpolished surfaces 
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Sub-angular: Particles are similar to angular description but have rounded 



edges 



Sub-rounded: Particles have nearly planar sides but have well-rounded corners 



and edges 



Rounded: Particles have smoothly curved sides and no edges. 



A range of angularity may be stated, such as "sub-rounded to rounded." 



Grain Size:  The maximum particle size found in the sample shall be described in 



accordance with the following information: 



Sand Size: If the maximum particle size is a sand size, 



describe as fine, medium, or coarse.   



(See Section 2 for sand size definitions.)   



Gravel Size:   If the maximum particle size is a gravel size, 



describe the diameter of the maximum particle 



size in inches. 



Cobble or Boulder Size:  If the maximum particle size is a cobble or 



boulder size, describe the maximum 



dimension of the largest particle. 



For gravel and sand components, describe the range of particle sizes within each 



component; for example, "about 20 percent fine to coarse gravel, about 40 percent fine to 



coarse sand". 



Odor:  Due to health and safety concerns, NEVER intentionally smell the soil.  This 



could result in exposure to volatile contaminants that may be present in the soil.  If, 



however, an odor is noticed, it shall be described accordingly.  Soils containing a 



significant amount of organic material usually have a distinctive odor of decaying 



vegetation (sometimes a hydrogen sulfide or "rotten egg" smell).  If the odor is 



determined to be due to the likely presence of petroleum-based products or other 
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chemicals, it shall be described as such.  Organic vapor readings from organic vapor 



monitoring equipment shall be noted on the field boring-log.  The project-specific health 



and safety plan shall then be consulted for specific information and guidelines on the 



appropriate level of protection necessary for the continuation of field activities at the site. 



Cementation:  Describe the cementation of intact coarse-grained soils as weak, 



moderate, or strong, in accordance with the following criteria: 



Weak: Crumbles or breaks with handling or little finger pressure 



Moderate: Crumbles or breaks with considerable finger pressure 



Strong: Will not crumble or break with finger pressure. 



The presence of calcium or magnesium carbonates may be confirmed on the basis of 



effervescence with dilute hydrochloric acid (HCl).  Proper health and safety precautions 



shall be followed when mixing, handling, storing, or transporting HCl.  



Structure:  Structure of intact soils shall be described in accordance with the criteria in 



Table 9-7. 



Lithology/Mineralogy:  Describe the lithology (rock or mineral type) of the sand, gravel, 



cobbles, and boulders, if possible.  It may be difficult to determine the lithology of fine 



and medium-grained sand or particles that have undergone alteration. 



Additional Comments:  Additional comments may include the presence of roots or other 



vegetation, fossils or organic debris, staining, mottling, iron and magnesium oxidation, 



difficult drilling, and caving or sloughing of the borehole walls.  Also, when drilling in an 



area known or suspected to contain imported fill material, every effort shall be made to 



identify the contact between fill and native soils.  If a soil is suspected to be fill, this shall 



be clearly indicated on the boring log following the soil description.  Stratigraphic units 



and their contacts shall be noted wherever possible. 



Bedrock Descriptions:  If the soil boring penetrates bedrock, the boring log form shall 



indicate the rock type, color, weathering, fracturing, competency, mineralogy (including 
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secondary mineral assemblages), structure, age (if known), and any other information 



available.  If bedrock drilling is planned, the FTL, with the concurrence of the Project 



Manager, shall make arrangements to provide the field team with appropriate definitions 



and other pertinent information that shall be collected.   



5.0  REFERENCES 



ASTM, 2000, Standard D 2488 - 00 Standard Practice for Description and Identification 



of Soils (Visual-Manual Procedure). 



Macbeth, 1992, Munsell Soil Color Charts. 
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1.0  INTRODUCTION 



This standard operating procedure (SOP) provides a description of the principles and 



applicability of standard soil boring drilling procedures used during field investigations.  



Soil borings are typically installed to collect soil samples for chemical or geotechnical 



purposes, to collect subsurface stratigraphic information, and to install vadose zone or 



groundwater monitoring wells.  For the purpose of this investigation, soil borings will be 



used to collect soil samples and for geological logging of the soil.    



This SOP focuses on methods and equipment that will be used at the FMC facility for 



this investigation.  It is not intended to provide an all-inclusive discussion of soil boring 



drilling methods.  It is anticipated that soil borings will not be completed below the 



shallow groundwater aquifer.  The methods discussed include hollow-stem auger, hand-



auger, air percussion hammer and air rotary. All drilling locations at FMC shall be 



cleared by FMC and any drilling locations off FMC shall be cleared by Idaho Dig Line as 



described in SOP-1. 



2.0  DEFINITIONS 



Air Percussion Hammer:  Dual walled steel pipe is driven into the ground by using a 



diesel piston drive head.  Soil within the drill pipe is evacuated up through the center of 



the drill steel with compressed air.  Split-spoon soil samplers can be driven with a 



hammer inside the drill steel. 



Cuttings:  Formation particles removed from a borehole during the drilling process. 



Drilling Fluids or Muds:  A water-based or air-based fluid used in the soil boring 



operation to remove cuttings from the borehole, to clean and cool the bit, to reduce 



friction between the drill string and the sides of the borehole, and to seal and stabilize the 



borehole. 



Flight:  An individual auger section, typically 5 feet in length. 
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Hand Auger:  A hand auger is typically a 2-inch diameter hollow shaft with a handle 



used to turn the hand auger.  Soil is retrieved from the boring by extracting the hand 



auger.  



 Heaving Formation:  Unconsolidated, saturated substrate encountered during drilling 



where the hydrostatic pressure of the formation is greater than the borehole pressure 



causing the substrate to move up into the borehole. 



Hollow-stem Auger:  An auger flight is typically a hollow tubular steel center shaft 



around which is welded a continuous steel strip in the form of a helix.  A center bit is 



used inside the auger to prevent soil from entering the hollow-stem auger.  Split-spoon 



soil samplers can be advanced with the hollow-stem augers or driven with a hammer 



inside the hollow-stem augers. 



Split-Spoon Sampler:  A thick-walled, steel tube split lengthwise that is used to collect 



soil samples.  The split-spoon sampler is commonly lined with brass or stainless steel 



sample sleeves and is driven or pushed down the hole by the drill rig to collect samples. 



3.0  RESPONSIBILITIES 



This section presents a brief definition of field roles, and the responsibilities generally 



associated with them.  This list is not intended to be comprehensive and often, additional 



personnel may be involved.  Project team member information shall be included in 



project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), 



and field personnel shall always consult the appropriate documents to determine project-



specific roles and responsibilities.  In addition, one person may serve in more than one 



role on any given project. 



SRI Project Manager:  Selects site-specific drilling methods with input from other key 



project staff and FMC personnel.  Prepares technical provisions for drilling subcontracts. 
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SRI Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or 



Engineer:   Implements the field program and supervises other field staff.  Prepares daily 



logs of field activities. 



Field Technician (or other designated personnel):  Assists the FTL and/or geologist, 



hydrogeologist, or engineer in the implementation of field tasks. 



4.0  DRILLING METHODS 



A field log shall be maintained during all drilling activities.  Drilling methods can be 



separated into two general types; techniques that do not use circulating fluids and 



techniques that use circulating fluids.  Soil samples will be collected for analytical data 



from composite samples and discrete samples as described in the Work Plan and Field 



Sampling Plan.  The following sections discuss the drilling methods that fall into each of 



these two general categories. 



4.1  DRILLING METHODS WITHOUT CIRCULATING AIR 



Hand Auger:  A hand auger typically cuts a 2-inch diameter and, depending on the 



geologic materials, up to 15-foot deep borehole, though typically the borehole is less than 



10 feet.  Generally, the borehole cannot be advanced below the water table because of 



collapse. 



Applications 



 Shallow (up to 15 feet deep) soil investigations 



 Pre-drilling for utilities and other subsurface objects 



 Soil sampling for stratigraphic logging 



 Used in fine grained soil (clay and silt). 



Limitations 



 Limited to very shallow depths 



 Unable to penetrate dense or gravelly soil 
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 Labor intensive. 



Hollow-Stem Augers: Hollow-stem augers are commonly used in unconsolidated 



materials up to 150 feet in depth.  A key advantage of hollow-stem auger drilling is that 



undisturbed soil samples can be collected through the augers, which act as a temporary 



outer casing during soil boring drilling.  



Hollow-stem augers consist of two parts: a tube with flights attached to the outside and 



connected to the lead auger, and a center rod and bit which prevents soil from entering 



the center of the auger.  The removable inner plug is the primary advantage of this 



drilling method.  Withdrawing the center bit while leaving the auger in place provides an 



open, cased hole into which soil samplers, down-hole drive hammers, instruments, 



casing, wire, pipe, or numerous other items can be inserted.  Replacing the center bit 



allows for continuation of the borehole. 



Hollow-stem augers are specified by the inside diameter of the hollow stem, not by the 



hole size it drills.  Hollow-stem augers are available in a variety of inside diameters, such 



as 2.5, 3.25, 3.375, 4.0, 4.25, 6.25, 6.625, 8.25, and 10.25 inches.  The most commonly 



used inside-diameter for soil borings is a 4.25-inch auger with an 8-inch outer diameter.  



The rotation of the augers causes the cuttings to move upward, which can be "smeared" 



along the borehole walls.  This smearing may effectively seal off the upper zones, 



thereby reducing the possibility of cross contamination of the upper zones to the deeper 



zones but increases the possibility of deep to shallow contamination.  Conversely, 



smearing of clays on the borehole walls may seal off aquifers to be monitored. 



Applications 



 Suitable for soil investigations with soils ranging in consistency from clay to 



fine gravel 



 Allows good soil sampling with split-spoon samplers 



 Can serve as temporary casing 



 Can be used in stable formations to set surface casing. 











 



Revision 1.0 SOP-10 
April 2007 Page 5 of 9 



Limitations 



 Difficulty in preserving sample integrity in heaving formations 



 Formation invasion by water or drilling mud if used to control heaving 



 Possible cross contamination of aquifers where the annular space is not 



positively controlled by water, drilling mud or surface casing 



 Limited diameter of augers limits casing size 



 Smearing of clays may seal off aquifer to be monitored. 



4.2  DRILLING METHODS WITH CIRCULATING AIR 



Many drilling techniques use a circulating fluid, such as water, drilling mud, air, a 



combination of air and water, or even a surfactant to create foam, to aid in the removal of 



cuttings.  Circulating with air is the most common method, while using water, drilling 



mud or other techniques are generally used when air will not work. The air percussion 



hammer and air rotary utilizes compressed air through the drill pipe to bring the soil to 



the surface.  



Dual-Walled Percussion Drilling:  Dual-walled percussion drilling drives the drill pipes 



and does not rotate during drilling.  The two concentric drive pipes are driven into the 



ground with a diesel driven percussion hammer.  The hammer is similar to the 



mechanisms mounted on pile drivers.  The typical outside diameter of the outer drive 



pipe is 9 inches.  The typical inside diameter of the inner pipe, where well materials are 



normally inserted, is 4.25 inches.  The typical drive bit size is 10 inches in diameter.  



Larger drill bits and drill pipe are available. It is effective to depths up to about 250 feet.   



The outer pipe effectively seals off the formation while drilling, reducing the chance of 



cross contamination.  Air is pumped between the annulus of the two pipes to the bit 



where it is deflected upward into the inner pipe.  Cuttings are transported to the surface 



through the inner pipe.   
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Applications 



 Very rapid drilling through unconsolidated formations 



 Allows continuous sampling for lithologic logging in all types of formations 



 Representative samples can be obtained with minimal risk of contamination of 



sample and/or water bearing zone 



 Soil samples can be easily obtained for chemical analysis. 



Limitations 



 Air may modify chemical or biological conditions; recovery time is uncertain. 



 Not suitable for cobbles, boulders, or bedrock or consolidated formations 



Air Rotary: Air rotary drilling utilizes compressed air to drive a rotating hammer 



attached to the drill pipe. Air rotary drilling is commonly used for drilling in coarse 



grained unconsolidated materials and in bedrock up to 500 feet in depth. There are two 



type of air rotary drilling that are typically used.  The first is using dual-walled drill pipe 



and an air driven rotary hammer.  Cuttings are evacuated up through the inner pipe and 



discharged through a cyclone that is typically mounted on the drill rig. The second type 



of air rotary drilling is referred to as a conventional air rotary where a single drill pipe 



supplies compressed air to a rotating drill bit.  The soil is brought to the surface with 



compressed air between the drill pipe and the boring sidewall. Both methods can be used 



in unconsolidated and consolidated material but are recommended for coarse grained 



material including cobbles and boulders.  In loose formations where the soil boring can 



collapse, protective casing can be installed.  Split-spoon soil samplers can be driven with 



an automatic hammer or drop hammer inside the casing or open borehole after the drill 



pipe and hammer have been removed. The typical outside diameter of the drill pipe is 3 - 



5 inches in diameter and the hammer is typically about 8 inches in diameter, although 



larger hammers are available.     
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Applications 



 Drilling through coarse grained unconsolidated formations and consolidated 



formations 



 Drilling in coarse unconsolidated material including coarse gravel, cobbles, 



boulders. 



Limitations 



 Introduction of air into the formation may modify chemical or biological 



conditions 



 Not suitable for fine grained soil (clay and silt) 



4.3 BOREHOLE ABANDONMENT PROCEDURES 



A geologist, hydrogeologist, or engineer shall supervise the abandonment activities and 



shall record details in the field notebook and on page 1 of the Soil Boring Log Form.  



Soil borings shall be abandoned as described below. 



 For soil borings less than 10 feet below ground surface (bgs) or soil borings to native 



soil (approximately 10 to 20 feet bgs), the borehole will be abandoned with soil 



cuttings extracted from the soil boring, with the fill material being placed in the soil 



boring last. 



 For soil borings to the groundwater interface, the borehole will be abandoned with 



hydrated bentonite chips or a bentonite slurry to ground surface.  



 The bentonite chips or bentonite slurry will be placed into the soil boring through the 



hollow-stem augers or drill pipe. 



 As the hollow-stem augers or drill pipe is extracted from the soil boring, source water 



is added to hydrate the bentonite chips. 



 After the bentonite has been hydrated and either the hollow-stem augers or drill pipe 



have been removed, the boring fill will be checked for settlement. If settlement occurs 



additional bentonite will be added to the soil boring until no settlement is observed. 
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 The uppermost one to two feet of the abandoned soil boring shall consist of native 



material, concrete or asphalt to match the surrounding ground surface. 



 



4.4  BOREHOLE REFUSAL CRITERIA 



Certain types of subsurface conditions, (e.g., debris, boulders, coarse gravel layers, and 



bedrock), may halt the advancement of soil borings depending on the drilling method in 



use.  In such cases, the borehole shall be abandoned in accordance with the methods 



described in Section 4.3.  The new soil boring location may be subject to clearance 



requirements by FMC if on FMC property and by Idaho Dig Line if off site.  The drilling 



subcontractor has the final authority in determining when refusal has occurred. 



4.5  SITE CONDITIONS 



Site conditions can limit the drilling methods available for a particular program.  Site 



conditions to be considered include ease of access and applicable requirements, as well as 



surface and subsurface conditions.  Issues relating to site access by the drilling 



equipment, clearance of overhead obstacles including power lines, roof awnings, and 



overhead piping shall be considered in the selection of drilling methods and equipment.  



Surface Conditions:  Surface conditions can affect access to the site and the amount of 



available workspace (horizontal, vertical or overhead space).  These in turn can affect the 



selection of a particular method or type of drill rig.  Limited access and work space may 



require smaller or remotely powered drill rigs.  The site terrain is also an important factor 



in choosing the drilling method as it may prove to be expensive and difficult to mobilize 



large and/or heavy equipment over rugged terrain.  For such sites, drill rigs (typically 



hollow-stem auger) are usually mounted on all-terrain equipment.   



In addition to access and workspace, the work environment shall also be considered.  



This includes both weather conditions and other site activities.  Extremely hot or cold 



climates may require use of special drilling equipment or methods.  Sites where explosive 



atmospheres are likely to exist may require special consideration.  All site activities shall 



be considered as they may impact the selection of the drilling method. 
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Subsurface Conditions:  The subsurface stratigraphy of a site is a fundamental 



consideration when selecting a particular drilling method.  The drilling equipment 



selected shall be capable of effectively and economically penetrating the strata at the site 



to meet the project data quality objectives.  Particular stratigraphy which may pose 



problems for certain drilling methods include tight clayey soils, swelling clays, flowing 



sands, caliche, gravels, cobbles, lost circulation zones, and bedrock. 



4.6  WASTE GENERATION 



Drilling operations typically generate significant volumes of waste that must be handled, 



stored, and eventually disposed.  This is of particular concern when drilling into 



contaminated or hazardous subsurface environments.  The type and volume of wastes 



generated during drilling differs for different drilling methods.  For details on 



investigation-derived waste (IDW) refer to SOP-7, Investigation-Derived Waste 



Management. 



5.0 REFERENCES 



Driscoll, F.G., 1987, Groundwater and Wells: Second Edition, Johnson Division, St. 



Paul, Minnesota.  























From: Adam, Michael
To: Gervais, Gregory; Kelly Wright; Jill Grant; susanh@ida.net; Dave Reisman (dreisman@cinci.rr.com)
Cc: Fiedler, Linda; Fonseca, Silvina; McDonnell, Kimberlee
Subject: May and June ANL Monthly narrative re: FMC ETT Review
Date: Tuesday, July 21, 2015 12:12:41 PM


May (2015)
Reviewed FMC responses to ANL queries
Continue with efforts on all FMC ETT tasks.
Evaluated a subset of ETTs using the agreed-upon Parameters
Prepared Draft Report


June (2015 - Through June 21*)
Reviewed FMC responses to ANL queries
Continue with efforts on all FMC ETT tasks.
Prepare Draft Report
On schedule*


PO Notes:
*Argonne received Tribe's comments on June 18
**this is the new "schedule" with Aug 14 as the target delivery date


------------------------------------------------------------------------------------------------
Michael Adam, U.S. EPA
Environmental Scientist; Cleanup Technology Advocate
Office: 703-603-9915
Mobile/SMS: 703-399-4268
Web: http://www.cluin.org
------------------------------------------------------------------------------------------------


-----Original Message-----
From: Adam, Michael
Sent: Thursday, May 21, 2015 8:21 AM
To: Gervais, Gregory; Kelly Wright; Jill Grant; susanh@ida.net; Dave Reisman (dreisman@cinci.rr.com)
Cc: Fiedler, Linda; Fonseca, Silvina; McDonnell, Kimberlee
Subject: April ANL Monthly narrative re: FMC ETT Review


April (2015)
Continue with efforts on all FMC ETT tasks.
Establishing those ETTs to be included in the report Evaluated a subset of ETTs using the agreed-upon Parameters
 Prepared correspondence query for FMC and sent query.


------------------------------------------------------------------------------------------------
Michael Adam, U.S. EPA
Environmental Scientist; Cleanup Technology Advocate
Office: 703-603-9915
Mobile/SMS: 703-399-4268
Web: http://www.cluin.org
------------------------------------------------------------------------------------------------


If you believe you have received this email in error, please contact me ASAP.


-----Original Message-----
From: Adam, Michael
Sent: Wednesday, April 15, 2015 1:28 PM
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To: Gervais, Gregory; Kelly Wright; Jill Grant; susanh@ida.net; Dave Reisman (dreisman@cinci.rr.com)
Cc: Fiedler, Linda; Fonseca, Silvina; McDonnell, Kimberlee
Subject: ANL Monthly narratives re: FMC ETT Review


I get monthly reports, but they're largely designed to show general progress on a multi-project agreement and help
 determine, from a consolidated invoice I get from our internal Financial Management Center, which projects get
 paid for by what pots of money and how much; in addition to progress that could be verified through drafts if I
 requested them. In this case there is no partial deliverable I can ask for to verify the work without breaking
 transparency. So, here are the narrative comments (latest first), since July when the project was started in earnest:


March (2015)
Continue with efforts on all FMC ETT tasks.
Continuing to identify potential technologies Establishing those ETTs to be included in the report.


Feb (2015)
Prepared for meeting with the Tribes and EPA on Feb. 6, 2015 Attended meeting on Feb. 6 2015 Finalized Review
 and Evaluation Parameters Prepared milestone target dates for deliverables Initiated work on all FMC ETT tasks


Jan (2015)
Continued to review site characterization information. We each took a subset of the documents provided to date and
 then prepared spreadsheet summaries indicating references deemed to be "must read" information for the team.


December (2014)
Initiated review of site characterization information


November (2014)
Continued to work on Technology Review Parameters Finished preparing revised SOW and revised costs


October (2014)
Revised response to request for technical proposal based on combined EPA and Tribe comments.
Prepared and revised budget for the response to the technical proposal.
Started to work on Technology Review Parameters.


September (2014)
Reviewed available information in preparation for the site visit.
Prepared for and conducted site visit.
Reviewed information in Pocatello, Id. information repository.
Revised response to request for technical proposal based on combined EPA and Tribe comments.
Prepared budgets for the response to the technical proposal.


August (2014)
Solicitation of assistance from Subject Matter Experts (SMEs) Review of available information in preparation for
 the site visit.


July (2014)
The EPA and the Shoshone-Bannock Tribes require the services of a professional facilitator to map out how the
 independent design review will be performed.
Costs associated with the Facilitator contract and administration of the contract.
Solicitation of assistance from Subject Matter Experts (SMEs) Preparation of the response to the request for a
 Technical Proposal from EPA and The Tribes.
----


[Note: each of these is approx. last week of previous month through the first three weeks of the title month, so, for
 example, the last narrative is approx. describing the work through the first three weeks of March, and this report
 came from ANL this week; therefore, the April monthly won't come until mid-May (example).]


I hope this information will suffice.







Thanks


Mike


------------------------------------------------------------------------------------------------
Michael Adam, U.S. EPA
Environmental Scientist; Project Officer
Office: 703-603-9915
Mobile/SMS: 703-399-4268
Web: http://www.cluin.org
------------------------------------------------------------------------------------------------


If you believe you have received this email in error, please contact me ASAP.


-----Original Message-----
From: Gervais, Gregory
Sent: Tuesday, April 14, 2015 4:21 PM
To: Kelly Wright; Jill Grant; susanh@ida.net; Dave Reisman (dreisman@cinci.rr.com)
Cc: Adam, Michael; Fiedler, Linda; Fonseca, Silvina; McDonnell, Kimberlee
Subject: RE: Question


Kelly,


Mike will provide the ANL progress reports (sans financial info) to your team. If any have been provided to him
 since the project started, he will send those to you as well as new ones when they arrive.


Best,


Greg


@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@


Greg Gervais, P.E.
Chief, Technology Assessment Branch | EPA OSWER OSRTI TIFSD
1200 Pennsylvania Ave NW, MC 5203P | Washington, DC 20460
703-603-0690 (o) | 571-289-2998 (c) | gervais.gregory@epa.gov | epa.gov/superfund | clu-in.org


**EPA cannot accept emails greater than 25MB | Contact me for send options**
 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@


-----Original Message-----
From: Kelly Wright [mailto:kwright@sbtribes.com]
Sent: Tuesday, April 14, 2015 1:39 PM
To: Gervais, Gregory; Jill Grant; susanh@ida.net; Dave Reisman (dreisman@cinci.rr.com)
Cc: Adam, Michael; Fiedler, Linda; Fonseca, Silvina; McDonnell, Kimberlee
Subject: Question


Greg et al.,
Would it be possible to see the progress reports being submitted by ANL? Not sure if your funding mechanism with
 AANL requires it but I know the Tribes have to report at least quarterly. We don't need the financial component just
 the technical information.
Thanks
Kelly
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From: Williams, Jonathan
To: Meyer, Linda
Cc: McDonnell, Kimberlee
Subject: RE: Checking on dates for visit to Pocatello
Date: Thursday, July 23, 2015 11:08:57 AM


Yes.  I provided Heather with Kelly’s telephone number earlier today in response to an e-mail she
 sent me.  I’ll call her with the information too.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Meyer, Linda 
Sent: Thursday, July 23, 2015 11:06 AM
To: Williams, Jonathan
Subject: FW: Checking on dates for visit to Pocatello
 
Jonathan – can you help?
 
Linda Meyer | Project Manager
U.S. Environmental Protection Agency | Region 10
1200 Sixth Ave, Suite 900 (ECL-122)
Seattle, WA  98103
 
(206) 553-6636
meyer.linda@epa.gov
 
From: Valdez, Heather 
Sent: Thursday, July 23, 2015 10:04 AM
To: Zokan, Jim; Helm, Nancy; Wilson, Wenona; Bent, Sara; Meyer, Linda; Boyd, Andrew
Subject: Fw: Checking on dates for visit to Pocatello
 
 
Hi, Is there anyone who can tell me the phone number for Kelly Write from the Shoshone-
Bannock Tribes? I need to schedule a meeting with him and he has not responded to my
 emails.
 
Thanks!! 
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From: Susan Hanson <susanh@ida.net>
Sent: Monday, July 20, 2015 11:00 AM
To: Valdez, Heather
Cc: Kelly Wright (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks; Weigel,
 Greg; Obbink, Libby; Palumbo, Janice
Subject: Re: Checking on dates for visit to Pocatello
 
I am available Tuesday, August 25.  not on Thursday the 27th.
 
Susan 
 
On Jul 20, 2015, at 10:31 AM, "Valdez, Heather" <Valdez.Heather@epa.gov> wrote:
 


Hello, Kelly and Susan, how are you? I would like to make sure that the timing of
 my first trip to Pocatello, and the attendees that can make it, work out as best as
 they can for you. I have an update below on the availability of who has
 responded to me. Also can you think of any other people whom you would
 appreciate having in attendance?
 
Tentative Date: The week of Aug 24th
EPA: Heather, EPA Manager, Greg, and EPA’s Contractor Dave are available
 either Tuesday or Thursday  
IDEQ: Brian English available only Thursday
FMC: Rob Hartman available only Tuesday
FMC: Marguerite Carpenter available Tuesday or Thursday
 
I am not sure of your availability that week. I think we would want Rob Hartman
 to be there, but that would mean that Brian English would not be able to make it.
 
The next option to try would be to delay the trip a few more weeks until my next
 available week to travel, the week of September 14th.
 
What would you prefer?
 
Thanks!
 
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
From: Marguerite Carpenter [mailto:MARGUERITE.CARPENTER@fmc.com] 
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Sent: Saturday, July 18, 2015 9:05 AM
To: Rob Hartman; Valdez, Heather; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
I am available Tuesday (Aug 25) afternoon or Thursday
 afternoon (Aug 27).
 
Marguerite Carpenter, PhD
Associate Director, EHS Rem/Gov
FMC Corporation
1735 Market Street
Philadelphia, PA  19103
Phone 215-299-6210
<image003.png>
 
Please be advised that this transmittal may be privileged or confidential.  If you are not
 the intended recipient, please do not read, copy or re-transimit this communication.  If
 you have received this communication in error, please notify me by e-mail
 (marguerite.carpenter@fmc.com) or by telephone and delete this message and any
 attachments.  Thank you in advance for your cooperation and assistance.
 
From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Thursday, July 16, 2015 9:27 PM
To: Valdez, Heather; Marguerite Carpenter; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
Heather:  The only date that works for me that week would be Tuesday the
 25th.  However, Marjo Carpenter’s availability is more relevant – she is in
 Europe this week and may not respond until next week. Thanks, Rob
 


From: Valdez, Heather [mailto:Valdez.Heather@epa.gov] 
Sent: Thursday, July 16, 2015 3:22 PM
To: Marguerite Carpenter; Rob Hartman; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
Hi All, This is a reminder to please respond by tomorrow to
 confirm your availability to attend a meeting in Pocatello and
 visit to the FMC site.
 
A meeting on Thursday 8-27-15 is looking like a preferred date
 at this point.
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Thanks!
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
From: Valdez, Heather 
Sent: Wednesday, July 15, 2015 6:12 PM
To: Marguerite Carpenter; 'Rob Hartman'; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; 'David A. Weeks'
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: Checking on dates for visit to Pocatello
 
Hi, I would like to check on the availability for meetings and a
 site visit the week of Aug 24th. Are there dates the week of Aug
 24th that would not work for you, to have a meeting in Pocatello
 and a visit to the FMC site?
 
Please respond by the end of the week, so I can work to find the
 next soonest date if this will not work.
 
Thanks!
 
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
 


Click here to report this email as spam.
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From: Williams, Jonathan
To: Valdez, Heather
Cc: McDonnell, Kimberlee
Subject: RE: Checking on dates for visit to Pocatello
Date: Thursday, July 23, 2015 10:58:57 AM


Yes.  Kelly’s office telephone number is (208) 236-1049.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Valdez, Heather 
Sent: Thursday, July 23, 2015 10:14 AM
To: Williams, Jonathan
Subject: Fw: Checking on dates for visit to Pocatello
 
 
Hi Jonathan, can tell me the phone number for Kelly Write from the Shoshone-Bannock
 Tribes? I need to schedule a meeting with him and he has not responded to my emails.
 
Thanks
Heather Valdez
CAPT


From: Helm, Nancy
Sent: Thursday, July 23, 2015 10:08 AM
To: Valdez, Heather
Subject: RE: Checking on dates for visit to Pocatello
 
He is not in our tribal contacts database. Check with Jonathan Williams, the RPM for the FMC
 CERCLA site
 
Nancy Helm
Tribal Air Team Lead
EPA Region 10
1200 Sixth Ave., Suite 900
Seattle, WA 98101
phone: 206-553-6908
fax: 206-553-0110
 
Follow @EPAnorthwest on Twitter
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From: Valdez, Heather 
Sent: Thursday, July 23, 2015 10:04 AM
To: Zokan, Jim; Helm, Nancy; Wilson, Wenona; Bent, Sara; Meyer, Linda; Boyd, Andrew
Subject: Fw: Checking on dates for visit to Pocatello
 
 
Hi, Is there anyone who can tell me the phone number for Kelly Write from the Shoshone-
Bannock Tribes? I need to schedule a meeting with him and he has not responded to my
 emails.
 
Thanks!! 


From: Susan Hanson <susanh@ida.net>
Sent: Monday, July 20, 2015 11:00 AM
To: Valdez, Heather
Cc: Kelly Wright (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks; Weigel,
 Greg; Obbink, Libby; Palumbo, Janice
Subject: Re: Checking on dates for visit to Pocatello
 
I am available Tuesday, August 25.  not on Thursday the 27th.
 
Susan 
 
On Jul 20, 2015, at 10:31 AM, "Valdez, Heather" <Valdez.Heather@epa.gov> wrote:
 


Hello, Kelly and Susan, how are you? I would like to make sure that the timing of
 my first trip to Pocatello, and the attendees that can make it, work out as best as
 they can for you. I have an update below on the availability of who has
 responded to me. Also can you think of any other people whom you would
 appreciate having in attendance?
 
Tentative Date: The week of Aug 24th
EPA: Heather, EPA Manager, Greg, and EPA’s Contractor Dave are available
 either Tuesday or Thursday  
IDEQ: Brian English available only Thursday
FMC: Rob Hartman available only Tuesday
FMC: Marguerite Carpenter available Tuesday or Thursday
 
I am not sure of your availability that week. I think we would want Rob Hartman
 to be there, but that would mean that Brian English would not be able to make it.
 
The next option to try would be to delay the trip a few more weeks until my next
 available week to travel, the week of September 14th.
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What would you prefer?
 
Thanks!
 
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
From: Marguerite Carpenter [mailto:MARGUERITE.CARPENTER@fmc.com] 
Sent: Saturday, July 18, 2015 9:05 AM
To: Rob Hartman; Valdez, Heather; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
I am available Tuesday (Aug 25) afternoon or Thursday
 afternoon (Aug 27).
 
Marguerite Carpenter, PhD
Associate Director, EHS Rem/Gov
FMC Corporation
1735 Market Street
Philadelphia, PA  19103
Phone 215-299-6210
<image003.png>
 
Please be advised that this transmittal may be privileged or confidential.  If you are not
 the intended recipient, please do not read, copy or re-transimit this communication.  If
 you have received this communication in error, please notify me by e-mail
 (marguerite.carpenter@fmc.com) or by telephone and delete this message and any
 attachments.  Thank you in advance for your cooperation and assistance.
 
From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Thursday, July 16, 2015 9:27 PM
To: Valdez, Heather; Marguerite Carpenter; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
Heather:  The only date that works for me that week would be Tuesday the
 25th.  However, Marjo Carpenter’s availability is more relevant – she is in
 Europe this week and may not respond until next week. Thanks, Rob
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From: Valdez, Heather [mailto:Valdez.Heather@epa.gov] 
Sent: Thursday, July 16, 2015 3:22 PM
To: Marguerite Carpenter; Rob Hartman; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; David A. Weeks
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: RE: Checking on dates for visit to Pocatello
 
Hi All, This is a reminder to please respond by tomorrow to
 confirm your availability to attend a meeting in Pocatello and
 visit to the FMC site.
 
A meeting on Thursday 8-27-15 is looking like a preferred date
 at this point.
 
Thanks!
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
From: Valdez, Heather 
Sent: Wednesday, July 15, 2015 6:12 PM
To: Marguerite Carpenter; 'Rob Hartman'; susanh@ida.net; Kelly Wright
 (kwright@sbtribes.com); brian.english@deq.idaho.gov; 'David A. Weeks'
Cc: Weigel, Greg; Obbink, Libby; Palumbo, Janice
Subject: Checking on dates for visit to Pocatello
 
Hi, I would like to check on the availability for meetings and a
 site visit the week of Aug 24th. Are there dates the week of Aug
 24th that would not work for you, to have a meeting in Pocatello
 and a visit to the FMC site?
 
Please respond by the end of the week, so I can work to find the
 next soonest date if this will not work.
 
Thanks!
 
_______________________________________________________
Heather Valdez
Chemical Engineer, Project Manager
RCRA Corrective Actions and Permits Team
EPA Region 10
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1200 6th Ave, Suite 900,  AWT-150, Seattle WA, 98101
(206) 553-6220
valdez.heather@epa.gov
_________________________________________________
 
 


Click here to report this email as spam.


 



mailto:valdez.heather@epa.gov

https://www.mailcontrol.com/sr/9EYedhsdnRbGX2PQPOmvUuVVUPRNd!I!JqaVjmh0eho0S6VpuJ7ac6acVymVvDol5jgIUclrNyL36NGKki70Ug==






From: Scott.Miller@deq.idaho.gov
To: Williams, Jonathan; kwright@sbtribes.com; susanh@ida.net
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: RE: Draft Groundwater Flow Model and
Date: Tuesday, July 21, 2015 7:51:22 AM


Jonathan,
 
I’m having a difficult time understanding the comment under the first bullet. What is meant
 by “smoothing” and “smoothed”?  Please clarify.  
 


Scott A. Miller, P.G.
Hydrogeologist | Idaho DEQ
ph: (208) 373-0328
 
From: Williams, Jonathan [mailto:Williams.Jonathan@epa.gov] 
Sent: Thursday, July 16, 2015 6:08 PM
To: Kelly Wright; susanh@ida.net; Scott Miller
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: Draft Groundwater Flow Model and
 
Kelly, Susan, and Scott:
 
Attached are draft comments as a follow-up to the July 1, 2015 teleconference and subsequent EPA
 and SBT discussion July 2, 2015.  Please review, feel free to suggest edits in redline/strikeout, and
 call with any questions you might have.  I’d like to provide this follow-up set of comments to FMC by
 COB tomorrow.   Thanks.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
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From: Williams, Jonathan
To: Scott.Miller@deq.idaho.gov; kwright@sbtribes.com; susanh@ida.net
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: RE: Draft Groundwater Flow Model and
Date: Tuesday, July 21, 2015 10:38:14 AM
Attachments: Groundwater Remedy RD Comments 7-17-15.pdf


The intent of the first bullet is to direct FMC to show more realistic (likely less abrupt) transitions
 between areas of different hydraulic conductivity, explain their interpreted hydraulic conductivity
 distribution, and base it upon data beyond the location of the tested extraction wells and the one
 long-ago slug test described on the July 1 teleconference.  I’m open to suggested clarifying language
 that could be sent to FMC  to be sure they understand our expectations.  Let’s discuss at the
 upcoming bi-weekly call this Thursday 2 pm MDT.  Thanks.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Scott.Miller@deq.idaho.gov [mailto:Scott.Miller@deq.idaho.gov] 
Sent: Tuesday, July 21, 2015 7:51 AM
To: Williams, Jonathan; kwright@sbtribes.com; susanh@ida.net
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: RE: Draft Groundwater Flow Model and
 
Jonathan,
 
I’m having a difficult time understanding the comment under the first bullet. What is meant
 by “smoothing” and “smoothed”?  Please clarify.  
 


Scott A. Miller, P.G.
Hydrogeologist | Idaho DEQ
ph: (208) 373-0328
 
From: Williams, Jonathan [mailto:Williams.Jonathan@epa.gov] 
Sent: Thursday, July 16, 2015 6:08 PM
To: Kelly Wright; susanh@ida.net; Scott Miller
Cc: Zavala, Bernie; McDonnell, Kimberlee
Subject: Draft Groundwater Flow Model and
 
Kelly, Susan, and Scott:
 
Attached are draft comments as a follow-up to the July 1, 2015 teleconference and subsequent EPA
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July 17, 2015 



 



Follow-up EPA Comments to FMC Groundwater Flow Modeling 



 Update Presentation of July 1, 2015 



 



Groundwater Remedial Design  



 



FMC OU UAO for RD/RA, EPA Docket No. CERCLA 10-2013-0116 



Eastern Michaud Flats CERCLA Site 



 



 



Background 



 



EPA, the Tribes, IDEQ, Simplot, and FMC participated in a teleconference July 1, 2015 where 



FMC presented updated groundwater flow modeling information as a follow-up to a meeting 



held in Pocatello, ID June 11, 2015. 



 



Some verbal comments were provided by EPA and other participants during the teleconference.  



Additional comments were to be provided by EPA after discussion with the Tribes and IDEQ.  



EPA obtained additional input and contacted FMC and MWH by telephone July 2, 2015 in an 



effort to relay some technical comments verbally in advance of written comments. 



 



FMC has requested additional time to prepare the groundwater remedy 60 percent RD submittal 



in response to EPA comments on the draft 30 percent RD of March 7, 2015 and May 1, 2015.  



EPA has granted the additional time requested conditioned upon updating the groundwater flow 



model, and developing the 60 percent RD, consistent with the following comments. 



 



Comments  



 



 The bubbles or bull-eyes that were included on the slide “Incorporating Aquifer Test 



Derived K Values” must have a justification for smoothing those lower K-values to a 



higher smoothed K distribution for layer 2 and 4.  The justification must be based upon 



pneumatic slug testing data as described below along with professional judgment. 



 The revised particle tracking must incorporate the Simplot information regarding 



hydraulic conductivity values derived from aquifer test data in the fence-line area. 



 It appears that the particle tracks displayed July 1, 2015 were from reverse particle 



tracking. Forward particle tracking must be used when running MODPATH. 



 The distribution of hydraulic conductivity within the model domain, including the plume 



and likely extraction zone area, has been identified as a source of significant uncertainty. 



Pneumatic slug test data must be acquired from selected existing monitoring wells to 



reduce uncertainty about hydraulic conductivity distribution within the model domain 



with an emphasis in the plume and near the likely extraction well locations.  EPA 



recommends 10-15 pneumatic slug-test locations be selected, and proposed during a 



teleconference, to facilitate development of a draft work plan which must be submitted by 



July 31, 2015. 











 The extraction wells for the 60 percent RD must be located so the monitoring wells used 



to assess the performance of the system can be placed slightly beyond the stagnation 



point, and within the area underlain by the American Falls Lake Bed. 



 Upon approval of the 60 percent RD, FMC will begin to incrementally install the 



extraction and monitoring well network, and perform aquifer testing as each extraction 



well is completed.  This information can be used to further up-date the groundwater flow 



model and develop the 90 percent RD.  



 The combined inflow rates and contaminant concentrations from the extraction wells can 



be used to develop the 90 percent RD for the treatment system. 












 and SBT discussion July 2, 2015.  Please review, feel free to suggest edits in redline/strikeout, and
 call with any questions you might have.  I’d like to provide this follow-up set of comments to FMC by
 COB tomorrow.   Thanks.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
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From: Williams, Jonathan
To: susanh@ida.net
Cc: Kelly Wright; Scott.Miller@deq.idaho.gov; Zavala, Bernie; McDonnell, Kimberlee
Subject: RE: Draft Groundwater Flow Model and
Date: Friday, July 17, 2015 3:01:11 PM
Attachments: Groundwater Remedy RD Comments 7-17-15.docx


Thanks.  I've modified to suggest 10-15 locations.  The field work could be accomplished in a couple of days
 according to Randall.  EPA would like to give FMC/MWH some latitude is suggesting which monitoring well
 locations to use, and expects to hear their rationale in a pre-submission teleconference.


Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101


Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov


-----Original Message-----
From: Susan Hanson [mailto:susanh@ida.net]
Sent: Friday, July 17, 2015 1:26 PM
To: Williams, Jonathan
Cc: Kelly Wright; Scott.Miller@deq.idaho.gov; Zavala, Bernie; McDonnell, Kimberlee
Subject: Re: Draft Groundwater Flow Model and


Jonathan:


Only question or comment I would have pertains to bullet 4-  the  pneumatic slug test data you are requesting- how
 many wells?  How tight an area?


Thanks
Susan Hanson


On Jul 16, 2015, at 6:07 PM, "Williams, Jonathan" <Williams.Jonathan@epa.gov> wrote:


> <Groundwater Flow Model Update Comments 7-15-15.docx>
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July 17, 2015





Follow-up EPA Comments to FMC Groundwater Flow Modeling


 Update Presentation of July 1, 2015 








FMC OU UAO for RD/RA, EPA Docket No. CERCLA 10-2013-0116


Eastern Michaud Flats CERCLA Site








Background





EPA, the Tribes, IDEQ, Simplot, and FMC participated in a teleconference July 1, 2015 where FMC presented updated groundwater flow modeling information as a follow-up to a meeting held in Pocatello, ID June 11, 2015.





Some verbal comments were provided by EPA and other participants during the teleconference.  Additional comments were to be provided by EPA after discussion with the Tribes and IDEQ.  EPA obtained additional input and contacted FMC and MWH by telephone July 2, 2015 in an effort to relay some technical comments verbally in advance of written comments.





FMC has requested additional time to prepare the groundwater remedy 60 percent RD submittal in response to EPA comments on the draft 30 percent RD of March 7, 2015 and May 1, 2015.  EPA has granted the additional time requested conditioned upon updating the groundwater flow model, and developing the 60 percent RD consistent with the following comments.





Comments and Next Steps





· The bubbles or bull-eyes that were included on the slide “Incorporating Aquifer Test Derived K Values” must have a justification for smoothing those lower K-values to a higher smoothed K distribution for layer 2 and 4.  The justification must be based upon pneumatic slug testing data as described below along with professional judgment.


· The revised particle tracking must incorporate the Simplot information regarding hydraulic conductivity values derived from aquifer test data in the fence-line area.


· It appears that the particle tracks displayed July 1, 2015 were from reverse particle tracking. Forward particle tracking must be used when running MODPATH.


· [bookmark: _GoBack]The distribution of hydraulic conductivity within the model domain, including the plume and likely extraction zone area, has been identified as a source of significant uncertainty. Pneumatic slug test data must be acquired from selected existing monitoring wells to reduce uncertainty about hydraulic conductivity distribution within the model domain with an emphasis in the plume and near the likely extraction well locations.  EPA recommends 10-15 pneumatic slug-test locations be selected, and proposed during a teleconference, to facilitate development of a draft work plan which must be submitted by July 31, 2015.


· The extraction wells for the 60 percent RD must be located so the monitoring wells used to assess the performance of the system can be placed slightly beyond the stagnation point, and within the area underlain by the American Falls Lake Bed.


· Upon approval of the 60 percent RD, FMC will begin to incrementally install the extraction and monitoring well network, and perform aquifer testing as each extraction well is completed.  This information can be used to further up-date the groundwater flow model and develop the 90 percent RD. 


· The combined inflow rates and contaminant concentrations from the extraction wells can be used to develop the 90 percent RD for the treatment system.







From: Jill Grant
To: Gervais, Gregory; Kelly Wright; susanh@ida.net; dreisman@cinci.rr.com; Fonseca, Silvina; Adam, Michael;


 McDonnell, Kimberlee
Subject: RE: FMC OU (Lepic FOIA) - Planning for Argonne"s Presentation at Fort Hall
Date: Friday, July 17, 2015 2:45:48 PM


Greg,
 
Thanks for organizing all of this.
 
I haven’t talked to Kelly, Susan and David yet about the proposal to use a facilitator or about
 delaying ANL’s presentation to September, but with that caveat in mind I thought I’d go
 ahead and give you my dates:
 
At the moment, the only days I’m not available to be in Fort Hall during the time you
 indicated are August 31 and September 1.
 
The only time I’m not available for a 2-hour conference call is August 21 after 2:30 p.m. EDT.
 
Meanwhile, I’ll try to keep both blocks of time open until we set the dates and times.
 
Best,
 
Jill
 
From: Gervais, Gregory [mailto:Gervais.Gregory@epa.gov] 
Sent: Friday, July 17, 2015 5:00 PM
To: Kelly Wright; susanh@ida.net; Jill Grant; dreisman@cinci.rr.com; Fonseca, Silvina; Adam, Michael;
 McDonnell, Kimberlee
Subject: FMC OU (Lepic FOIA) - Planning for Argonne's Presentation at Fort Hall
 
All,
 
Based on Argonne’s revised schedule shared with us all last month, we are about 4 weeks away from
 their distribution of the draft report for their Independent Review of ETT for P4 in Soil at the FMC
 OU. Our Work Order with Argonne calls for their team to deliver a presentation of their draft
 findings to the Shoshone-Bannock Tribes and EPA after delivery of the draft report, to assist our
 review of the report. It is time for EPA HQ, the Tribes’ reps and Argonne to work together on some
 basic planning for the presentation, which will be conducted at Fort Hall at the Tribes’ request to
 enable participation by the Tribal Business Council. Lou Martino of Argonne and Mike Adam of EPA
 discussed Argonne use of a facilitator for the presentation meeting. Lou is making plans to use the
 same facilitator team that helped us with the Salt Lake City meeting.
 
Based on an assumed draft report delivery date of 8/14/2015 and written comments due date of
 9/21/2015, we would reasonably look to have the Argonne presentation at Fort Hall sometime
 between 8/24/2015 (gives us all at least one week to begin document review) and 9/11/2015 (gives
 us all one full week to complete and submit comments after the presentation meeting). In his
 communication with Mike, Lou indicated his facilitator recommended having the presentation in
 September and using August for a conference call among the Tribes’ reps, EPA HQ, Lou and her to
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 provide input on the presentation meeting’s logistics and expectations to help Argonne and her
 prepare for an effective meeting.
 
As a result, I request your input on the following two items by next Friday, 7/24/2015:
 


1.       Possible Dates for Argonne Presentation at Fort Hall – I will send out an online poll for
 voting on the date for the presentation meeting. To help me prepare the poll, please
 indicate any known dates that will not work for you (incl. known conflicts for the Tribal
 Business Council too). Based on the facilitator’s suggestion, please identify any days that
 won’t work for you for August 31-September 11.


2.       Possible Dates for Conference Call to Plan the Presentation Meeting Logistics and
 Expectations – I will also poll for this, so please identify known  dates where you have no
 time for a 2 hour call for August 3-August 21.


 
Thank you in advance for your help in planning for Argonne’s presentation. In the meantime, please
 let me know if you have any questions or concerns.
 
Best,
 
Greg
 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
 
Greg Gervais, P.E.
Chief, Technology Assessment Branch | EPA OSWER OSRTI TIFSD
1200 Pennsylvania Ave NW, MC 5203P | Washington, DC 20460
703-603-0690 (o) | 571-289-2998 (c) | gervais.gregory@epa.gov | epa.gov/superfund | clu-in.org
 
**EPA cannot accept emails greater than 25MB | Contact me for send options**
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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From: Gervais, Gregory
To: Woods, Jim
Cc: Fonseca, Silvina; Sheldrake, Beth; Williams, Jonathan; Dailey, Anne; Poore, Christine; McDonnell, Kimberlee
Subject: RE: Tribal Consultation Planning (Lepic FOIA-Exempt -- Deliberative)
Date: Monday, July 13, 2015 10:13:50 AM


Jim,
 
Thank you for getting back to me.  I will look for a convenient time slot
 for Silvina, you and me to talk to round out our information and perspectives-gathering as we continue
 planning for consultation. Please look for a calendar invitation separate from this note.
 
Best,
 
Greg
 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
 
Greg Gervais, P.E.
Chief, Technology Assessment Branch | EPA OSWER OSRTI TIFSD
1200 Pennsylvania Ave NW, MC 5203P | Washington, DC 20460
703-603-0690 (o) | 571-289-2998 (c) | gervais.gregory@epa.gov | epa.gov/superfund | clu-in.org
 
**EPA cannot accept emails greater than 25MB | Contact me for send options**
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
 


From: Woods, Jim 
Sent: Friday, July 10, 2015 12:25 PM
To: Gervais, Gregory
Cc: Fonseca, Silvina; Sheldrake, Beth; Williams, Jonathan; Dailey, Anne; Poore, Christine; McDonnell,
 Kimberlee
Subject: Re: Tribal Consultation Planning (Lepic FOIA-Exempt -- Deliberative)
 
Hi Greg,
I've been out of the office this week . I plan to be back in the office
 on Monday and hopefully we can find time to get caught up early next week.
Best,
Jim


Sent from my iPhone


On Jul 10, 2015, at 6:38 AM, Gervais, Gregory <Gervais.Gregory@epa.gov> wrote:


Jim,
 
Sorry you weren’t able to join Silvina, the other HQ folks and me earlier this week to begin
 planning for tribal consultation with the Shoshone-Bannock Tribes regarding the Eastern
 Michaud Flats FMC OU and an Independent Review of Excavation and Treatment
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 Technologies for Elemental Phosphorus in Soil. Please let me know if I can set up a call to
 bring you into the discussion and get your advice and incorporate it into our plans. We
 would like to present our recommended approach to our Office Director, Jim Woolford, by
 the end of next week.
 
Thanks,
 
Greg
 
(Beth and Jonathan – I’d like to update you soon, so please advise on possible ‘good days’
 to drop a short meeting on your calendars)
 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
 
Greg Gervais, P.E.
Chief, Technology Assessment Branch | EPA OSWER OSRTI TIFSD
1200 Pennsylvania Ave NW, MC 5203P | Washington, DC 20460
703-603-0690 (o) | 571-289-2998 (c) | gervais.gregory@epa.gov | epa.gov/superfund | clu-
in.org
 
**EPA cannot accept emails greater than 25MB | Contact me for send options**
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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From: Williams, Jonathan
To: Rob Hartman; Marguerite Carpenter
Cc: Greutert, Ed [USA]; Kelly Wright; susanh@ida.net; Douglas.Tanner@deq.idaho.gov; Scott.Miller@deq.idaho.gov;


 Zavala, Bernie; McDonnell, Kimberlee
Subject: RE: Work Plans for Geotechnical Evaluations - FMC OU Groundwater RD
Date: Thursday, July 23, 2015 4:43:00 PM


Rob and Marguerite:
 
EPA, the Tribes, and IDEQ received these two proposed work plans this morning, and discussed each
 submittal briefly on a teleconference earlier this afternoon.  EPA has determined that two weeks
 will likely be needed to review these work plans, coordinate with reviewers from the Tribes and
 IDEQ, and provide comments to FMC.
 
Having only briefly reviewed the work plans, it appears that some of the proposed work can be
 performed after submitting the 60 percent RD submittal, and some should precede it.  EPA review
 will serve to provide comments on the purpose, scope, and sequence of the proposed work plans
 with regard to development of the 60 percent RD.  EPA is prepared to grant an additional extension
 for submittal of the groundwater 60 percent RD as needed to address forthcoming comments.
 
Please feel free to contact me if you have any questions.  Thanks.
 
Jonathan Williams, LHG
Remedial Project Manager
U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900, ECL-122
Seattle, WA  98101
 
Telephone:  (206) 553-1369
E-mail:  williams.jonathan@epa.gov
 


From: Rob Hartman [mailto:Rob.J.Hartman@mwhglobal.com] 
Sent: Wednesday, July 22, 2015 9:53 PM
To: Williams, Jonathan
Cc: Greutert, Ed [USA]; Kelly Wright; susanh@ida.net; Douglas.Tanner@deq.idaho.gov;
 Scott.Miller@deq.idaho.gov; Marguerite Carpenter
Subject: Work Plans for Geotechnical Evaluations - FMC OU Groundwater RD
 
Jonathan:
 
On behalf of FMC Corporation, attached are two work plans for geotechnical evaluations to
 advance the groundwater remedial design for the FMC OU: (1) Groundwater Treatment
 Plant (GWTP) Foundation Design Geotechnical Evaluation Work Plan and (2) Infiltration
 Basin / Gallery Geotechnical Evaluation Work Plan.  Please call Marjo Carpenter at (215)
 299-6210 if you have any questions.  Thank you,
 
Rob J. Hartman
MWH Americas, Inc.
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Direct: (801) 617-3256
Fax: (801) 617-4200
Cell: (208) 241-8216
Rob.J.Hartman@mwhglobal.com
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From: Susan Hanson
To: Williams, Jonathan
Cc: Kelly Wright; Scott.Miller@deq.idaho.gov; Zavala, Bernie; McDonnell, Kimberlee
Subject: Re: Draft Groundwater Flow Model and
Date: Friday, July 17, 2015 1:26:22 PM


Jonathan:


Only question or comment I would have pertains to bullet 4-  the  pneumatic slug test data you are requesting- how
 many wells?  How tight an area?


Thanks
Susan Hanson


On Jul 16, 2015, at 6:07 PM, "Williams, Jonathan" <Williams.Jonathan@epa.gov> wrote:


> <Groundwater Flow Model Update Comments 7-15-15.docx>
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208-690-9172 KSACONES3TRISBES.COM

SOFTSBALL/GOLF TOURN./SKATE JAM
FORT HALL RECREATION 208-478-3775
EKNIFFINES3BTRIBES.COM

HAND GAME TOURNAMENT 3033Y PEVO
208-850-6203 BO3PTEVOZEGMAIL.COM

SOCIAL MEDIA
FACEBOOK HTTPS:/ /WWW.FACEBOOK.COM
/FORTHALLFESTIVAL

NO DRUM HOPPING ALLOWED,
SINGERS SRING OWN CHAIRS

CONTEST CATEGORIES
ADULTS / GOLDEN AGE / SUPER SENIORS
PIZE MONEY
IST 1000 & JACKET, 2ND *800, 3RD *600,

4TH %400, 5TH 200

ADULT CATEGORIES
MEN'S WAR SONNET (18+)
WOMEN'S SOUTHERN CLOTH & SBUCKSKIN (18-54)
MEN'S SOUTHERN STRAIGHT (18-54)

JR. ADULT WOMEN & MEN (18-349) CATEGORIES
SR. ADULT WOMEN & MEN (35-54) CATEGORIES
NORTHERN TRADITIONAL., JINGLE, & FANCY SHAWL
NORTHERN TRADITIONAL, GRASS. FANCY FEATHER
& PRAIRIE CHICKEN / ROUNDBUSTLE

GOLDEN AGE WOMEN & MEN (55-69) CATEGORIES
NORTHERN/SOUTHERN TRADITIONAL COMBINED
FANCY SHAWL JINGLE COMBINED
FANCY FEATHER/GRASS COMBINED

WOMEN & MEN SUPER SENIORS (70+) CATEGORIES
WOMEN CATEGORIES COMBINED
MEN CATEGORIES COMBINED

TEENS CATEGORIES (13-17)
1ST 500 & JACKET, 2ND *400, 3RD $300,
4TH %200, STH *100
BOYS: TRADITIONAL, GRASS & FANCY
GIRLS: TRADITIONAL. JINGLE & FANCY

JUNIOR CATEGORIES (7-12)
IST 5250 & JACKET. 2ND %200, 3RD %150,
<4TH %100, 5TH %75
BOYS: TRADITIONAL. GRASS & FANCY
GIRLS: TRADITIONAL. JINGLE & FANCY

N

1ST 500, 2ND $300, 3RD 200

TEAM DANCE (17 & UNDER)
1ST $300, 2N 200, 3R %100

SPECIALS

MISS SHOSHONE-BANNOCK LI
TADRASCHELL MURRAY WOMAN'S
SHELL DRESS SPECIAL (18+)
OVER %1000 WILL SE AWARDED
IN CASH & PRIZES, SPONSERED 3Y
FAMILY & FRIENDS.

TINY TOT GIRLS ALL-AROUND
SPECIAL AGES (0-6) IN HONOR OF
OUTGOING 2014-2015 FESTIVAL
TZI TZI PRINCESS LORENANN HOORPER
OVER %1000 IN CASH & PRIZES TO
BE AWARDED. SPONSORED 3Y

THE HOOPER FAMILY & FRIENDS

GOLDEN AGE. ADULTS., TEENS &
JUNIOR JINGLE SPECIAL (WINNERS
TO SE SELECTED IN EACH CATEGORY)
IN HONOR OF THE OUTGOING
20149-20I15 FESTIVAL TZI TZI PRINCESS
LORENANN HOOPER. SPONSORED
BY FAMILY & FRIENDS

"KEEPING TRADITIONS ALIVE"
MEN'S FANCY FEATHER SPECIAL
(AGES 16 & UP) IN HONOR OF
NAKEEZAKA "SREAKS THE SELT"
SULOOSTU JACK. OVER 2000 IN
CASH & PRIZES TO BE AWARDED
SPONSORED 8Y THE
ABRAHAMSON & JACK FAMILY

GIRLS FANCY SHAWL SPECIAL @-7)
IN HONOR OF OUTGOING 2014 -2015
FESTIVAL FUTURE PRINCESS
GASRIELLE APPENAY. 5 WINNERS
WILL SE AWARDED CASH PRIZE
& GIFTS. SPONSORED 8Y
FAMILY AND FRIENDS

TEEN GIRLS FANCY SHAWL (13-17)

IN HONOR OF THE OUT GOING 2014-2015
FESTIVAL PRINCESS ONTARIA ARROW WHITE
OVER 2000 CASH AND PRIZES WILL BE
AWARDED 1ST PLACE 1000
PHOTO B8Y KEYA CLAIRMONT

AGES 3BY LEVIBLACKWOLF §ogmm :
HIES 541-9429-2528 4 &+ &

:
LV e % WOLFN
THE SHOSHONE-SANNOCK FESTIVAL

TWITTER WWWIWITTER.COM @FTHALLFESTIVAL
Ve A RTWORK ;:mmhpﬂ
rPHOTO OF MISS SHOSHONE-BANNOCK LI - TADRASCHELL MURRAY ~PROVIDED 8Y NECHA MENDOZA
THE FESTIVAL EVENTS ARE FAMILY ORIENTED EVENTS. DRUGS, ALCOHOL AND WEAPONS ARE
1 NOT ALLOWED
VIOLATOR'S WILL SE REPORTED TO THE PROPER AUTHORITIES.
& TRIBES WILL NOT SE HELD RESPONSISLE FOR ANY DAMAGES, THEFT. INJURIES OR ACCIDENTS
SUSTAINED WHILE ON THE PREMISES OR WHILE PARTICIPATING IN ANY AND ALL FESTIVAL ACTIVITIES

THAT MAY OCCUR THROUGH NEGLIGENCE 8Y THE INDIVIDUAL, SPECTATOR(S]. FRIENDS). AND/OR
IMAGE/PERFORMANCE TO 8E USED 8Y THE SHOSHONE-BANNOCK FESTIVAL AND THE

~RELATIVES.
MEDIA /PRESS, FOR VIDEO/FILM/PHOTOGRAPHY /ETC.. FOR THE PURPOSE OF PROMOTIONS. NEWS.
ARCHIVAL AND OTHER PRESS/MEDIA RELATED ITEMS.



































WHEN: August 10th & 11th, 2015 
Day 1:   August 10th  
8:30 a.m. to 4:30 p..m. 
Day 2:   August 11th  
8:30 a..m. to 12:00 p.m. 


CONTACT: 
Randy’L  Teton 
Public Affairs Mgr  
The Shoshone-Bannock Tribes 
POB 306 Pima Drive 
Fort Hall Idaho  83203 
(208) 478-3818


Roundtable Discussion on  
EVIRONMENTAL IMPACT & TRIBAL SUPERFUND SITES


Preserve Our Way of Life!!!


CONTAMINATED SITE


THE LOCATION: 
Shoshone-Bannock Hotel Event 


Center 
I-15 Exit 80 


Fort Hall, Idaho 
(208) 238-4800


BE INVOLVED FOR THE SAKE OF OUR 

CHILDREN’S FUTURE


SAVE THE DATE 
August 10 & 11, 2015 


Topic:  Protection of Native 
Homeland From Negative  


Enviromental Impact & Waste


Sponsored by Rocky Mountain 
Tribal Leader Council (RMTLC)  


and  


Coalition of Large Tribes (COLT)







